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(Seminar)
FINTULHU N 2 1AL UNU U 7THUINA
ENV 611 msudsanmauesansuaiyludunaden 3(3-0-9)

(Fate of Pollutants in the Environment)
ENV 612 saunamanilfiser miniomuianaynsooniuy 3(3-0-9)
Unsailudmnssudanadoy
(Reaction Kinetics, Mass Transfer and Reactor Design
in Environmental Engineering)
ENV691 dunun 1(0-2-3)

(Seminar)

V. HINAIV RN
RS VUNY 1 2 18 HiHEnA
TR VUNY ¥ 24 HivEnn
9.1 HIAIEeNNIMITANs Aaadon
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(Environmental Socio-economics)
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(Pollution Prevention)
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(Life Cycle Assessment and Carbon Footprint)
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ENV 641
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ENV 645
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(Aquatic Chemistry for Environmental Engineering)
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(Organic Chemistry for Environmental Engineering)
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(Biological Nutrient Removal)

ﬂ'l'i%ﬂﬂ'liﬂmﬂWWff'l

(Water Quality Management)
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(Dynamics of Fluids in Porous Media)
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(Groundwater Quality Modeling)
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(Anaerobic Treatment for Industrial Wastewater)
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(Advanced Oxidation Processes)
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(Advanced Water Treatment Processes)
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ENV 681

ENV 682

ENV 683
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(Atmospheric Chemistry and Meteorology)
ﬂTiﬂ?UﬂNﬂﬁﬁH%Tﬂ@WﬂTﬁ%ﬂqq
(Advanced Air Pollution Control)
LL’U‘]JFﬁ"la@Qﬂmﬂ'lWﬂ'lﬂ'lﬁ

(Air Quality Modeling)
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(Air Quality Management)
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ENV 671
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ENV 674

ENV 675

= 3 = Li' %
ma U TagnsIANISUOUT AT IO UAT 1Y
(Technologies for Hazardous Waste Management)
M3vonuuUIarNMIIANIHguAInay
(Landfill Design, Operation and Maintenance)

o o 9 9
nszuIumsynialaglgnnuiou
(Thermal Treatment Processes)
9

mynuanmIagIsndinm
(Bioremediation)
maTulagmsveudenduulda v

(Waste Recycling Technologies)

V.5 HUINIFURDNDUC

ENV 613

ENV 614

ENV 615

a a F) 2 Y
ﬂTi‘]J§$LNHﬂ’JﬂJLZ‘TﬂQﬂTHﬁQLL’Jﬂa@N
(Environmental Risk Assessment)

Wy INduadown

(Environmental Toxicology)

a oA

Yanyln lvuuazma lulagnisiinia

E]

(Emerging Pollutant and Its Treatment Technology)
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(Research Methods in Environmental Engineering)
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(Statistics for Environmental Management)
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(Special Study I)
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(Special Study 1I )
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ENV 697  Taseufnyimaisnssudunadou 6 ¥iIUNA

(Study Project in Environmental Engineering)
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LNG 550 I Sunummdanguarvsuinanmszauiautainu 2 (1-2-6)
(Remedial English Course for Post Graduate Students)
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This course aims to instill the background language and skills necessary for undertaking LNG
600 and to raise the students’ confidence in using English. There will be no predetermined focus of the
course, but instead it will concentrate on those areas where the students are weakest and need most
improvement. The classroom teaching and learning will be supported by self-directed learning to allow the

students to improve their language and skills autonomously.

LNG 600 I mu1d3nguszninamsiseulunangasdvmsviinanszauiumiafnm
(In-sessional English Course for Post Graduate Students) 3(2-2-9)
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This course aims to develop English language skills relevant to mature students in Graduate

Degree Programs in Engineering, Science and Technology. It will be based on practical skills, but will not

be yet another grammar course. Rather its focus will be on the real language demands, particularly in
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reading and writing, faced by students in the course of their studies. It is project-focused and simulates the
stages in preparing and presenting research, from finding references to writing a final draft. The course will
equip students with language learning strategies to facilitate ongoing autonomous learning and will

emphasize language use not usage, real communication not classroom practice.
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Basic Environmental Chemistry
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Water and wastewater characteristics. Basic concepts of general chemistry, physical

chemistry, equilibrium chemistry, organic chemistry, colloid chemistry and nuclear chemistry.

ENV 512 983 3Inendanadonnugiu 2(2-0-6)
Basic Environmental Microbiology
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Fundamental of microbiology, cell’s structure, microbial growth and control, microbial

metabolism. Microorganism in biological wastewater treatment process.

d o [ .
ENV 513 yamanigmsvInInssudanaden 3(3-0-9)
Hydraulics for Environmental Engineering
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Properties of fluid. Fluid statics. Flow in pipe. Flow in open channel. Flow measurement.

Basic concepts of pump and pump selection. Sewer design. Plant hydraulics
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Unit Operations and Processes in Environmental Engineering
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Mass balances, flow models, reaction kinetics, and reactors. Fundamental design concepts

for solid-liquid separation, adsorption, ion exchange, and biodegradation process units.
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Environmental Law and Organization
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Background of environmental law. Law and legislation principle. Environmental laws and
regulations. International environmental laws.Convention. Environmental debate case study.

Environmental organizations. Relationships and roles of environmental organizations.
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Environmental Socio-economics
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Study of the effects of socio- economics change on the environment. Measures of
influence socio-economics change and its adverse environmental impact. Alternative models of socio-

economics development on the basis of environmental conservation and public participation. Relationship

between socio-economics change and environmental problems and their solutions.
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Environmental Management
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Environmental systems. Dynamic approach and system analysis. Criteria for
environmental system management. Environmental aspect analysis: resources, sinks and pathways of soil,
water and air environment. Principles of management system (basic concepts and practice) including
environmental policy, planning and management system. Guidelines and preventive measures based on

technocentric and ecocentric approach; tool for environmental management and its benefit.
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Safety, Health, and Environmental Protection
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Regulation and standard. Risk perception, assessment, and management. Electrical hazard,
fire protection, fire evacuation, and mechanical hazard. Prevention and control of occupational accidents,
prevention and control of workplace hazards, personal protective equipment, audits, and emergency

planning.
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Pollution Prevention
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Industry and environment. Environmental regulations. Concepts of pollution prevention.
Life-cycle assessment. Pollution prevention economics. Pollution prevention planning. Design for the

environment conservation of water, energy, and chemicals. Fugitive emission. Case studies.
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Environmental Economics
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Defining environmental economics. Demand Supply and Price, analysis tools for
environmental economics, cost-benefit analysis, emission charges, emission tax, and willingness to pay.

Economic analysis for environmental project, natural resources management for sustainable future.
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Special Topic I
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These open courses are to allow presentation of the special topics of current interests in
environmental engineering or related areas. Further details will be announced in advance upon their

availability.
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Special Topic II
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These open courses are to allow presentation of the special topics of current interests in

environmental engineering or related areas. Further details will be announced in advance upon their

availability.
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Special Topic II1
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These open courses are to allow presentation of the special topics of current interests in

environmental engineering or related areas. Further details will be announced in advance upon their

availability.
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Fate of Pollutants in the Environment
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Study of properties of chemical. Fundamental principles governing transport and fate of

chemical constituents in environmental compartments; atmosphere, aquatic, soil, sediment, and biota.

Partition coefficient and water solubility. Sorption to soils/sediments biodegradation. Hydrolysis.
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Reaction Kinetics, Mass Transfer and Reactor Design in
Environmental Engineering
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Determination of rate expression, reaction mechanism, kinetics of microbial growth, and
enzyme catalyzed reactions. Interpretation of reaction rate data. Mass transfer by diffusion and convection.
Interphase mass transfer. Mass transfer with reaction. Variables and designing equations for ideal reactors.

Analysis and design of biological reactors.
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Environmental Risk Assessment
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Definition of risk. System analysis. Application of mathematical methods for
environmental risk assessment, quantitative risk assessment, modeling exposure fields, modeling,

exposure-response relationships. Monte Carlo method for uncertainty, and variability analysis. Health risk

assessment and ecological risk assessment. Risk management and risk communication.
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Environmental Toxicology
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Basic principles of toxicology. Types of pollutants in environments including natural
originated and anthropogenic substances. Health effects of chemicals in environments and legal control of

pollutants. Toxicity of chemicals contaminated in food, water, and air. Toxicity of heavy metals and trace

organic compounds. Risk assessment of health hazards and the effect of environmental pollutants.
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Emerging pollutant and Its treatment technology
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Sources of emerging pollutants.Types of pollutants.Principles and effects of emerging

pollutants on treatment systems and ecosystem.Treatment technologies for emerging pollutants;adsorption,

membrane, ozonation.
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Research Methods in Environmental Engineering
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Research skill development: thinking systems-creative, analytical and critical thinking;
searching a literature review; planning and executing a research; data analysis and interpretation. Language
skill development: preparing of abstract and full manuscript; avoiding of plagiarism-techniques of
paraphrasing, quoting, and summarizing; note-taking; delivering of citation and bibliography.
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Statistics for Environmental Management
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Role of statistics in Environmental Engineering. Environmental sampling, environmental
monitoring, data management, statistical models, quantitative data analysis and interpretation using SPSS,

Observational and experimental studies, drawing conclusions from data, presentation of results.
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Sustainability Design and Development for Professional Environmental Engineering
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Understanding the principles of sustainability design and development. Incorporating
sustainable development in decision making and planning processes. Integrating technical performance
with social, environmental and economic outcomes. Applying available sustainable matrics such as

ecological footprints, ecological lifecycle analysis to maximise sustainable development outcomes.
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Life Cycle Assessment and Carbon Footprint
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Concept of life cycle assessment (LCA) and carbon footprint (CF) for evaluating effect of
products (or organization) on environment, the procedures involving steps of resources extraction,
production process, transportation, use, and disposal.Data interpretation for developing production
processes or reducing environmental impacts.
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Aquatic Chemistry for Environmental Engineering
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Chemical behaviors of inorganic substances in natural waters, wastewaters, and treated
waters. Chemical kinetics, chemical equilibrium, acid-base chemistry, coordination chemistry, precipitation
and dissolution. Oxidation-reduction reactions, and reactions on solid surfaces. Application of advanced
principles to prediction of general trends in the fate and transport of inorganic contaminants in natural
environment and treatment system.
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Organic Chemistry for Environmental Engineering
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Fundamentals of organic chemistry. Analysis and monitoring. Physical- chemical

properties of organic substances in the environment, solubility, acid and base. Phase partitioning and

sorption. Organic transformation in the environment by chemical, photochemical, and biological reactions.
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Advanced Water and Wastewater Treatment Technologies
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Fundamental of advanced water and wastewater treatment technologies. Advanced
oxidation processes (AOPs). Adsorption, ion exchange, and membrane filtration. Tertiary biological
treatment for nutrient removal (BNR). High rate anaerobic reactor (HRAR). Innovative treatment

technologies.
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Surface Water Quality Modeling
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Knowledge of integrated hydrological model focusing on surface water; governing
mechanism of the dynamic hydro-environmental system; fate and transport model; types of models;
formulation of mathematical models; analytical and numerical methods for solving model equations; model
validation and verifications; introductory discussion on characteristics and function of environmental

models in several disciplines.
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Biological Nutrient Removal
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Nitrogen and phosphorus cycles. Principles of biochemistry and biological for nitrogen
and phosphorus removal. Mass balance and kinetics for nutrient uptake. Biological nutrient removal;

processes configuration and design, separated and combined systems.

ENV 646 NMIIAN IPMNININ 3(3-0-9)
Water Quality Management
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Introduction to surface water pollution and water quality control.Development of
mathematical models for simulating water quality monitoringand management. Solving of environmental
engineering problems. Numericaltechniques to solve nonlinear partial differential equations.Applications

to resolve environmental engineering problems.
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Dynamics of Fluids in Porous Media
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Introduction to aquifers, groundwater, porous medium; fluids and porous matrix

properties. Pressure and piezometric head. Fundamental fluid transport equations in porous media.

Equation of motion of a homogeneous fluid, continuity and conservation equations for a homogeneous

fluid. Solving of boundary and initial value problems. Unconfined flow and the Dupuit approximation;

Hydrodynamic dispersion. Models and analogs.
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Groundwater Quality Modeling
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Mathematical descriptions of pollutant transport processes in groundwater. Development
of models to predict contaminant behavior in aquifers. Advection, dispersion, diffusion, adsorption, and
biological degradation mechanisms. Analytical and numerical methods. Groundwater monitoring

technology.
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Anaerobic Treatment of Industrial Wastewater
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Introduction.Global perspective on biological wastewater treatment. Principles of
anaerobic treatment. Operational considerations. Treatability protocol. Biomass immobilization. Reactor
configuration comparisons, bicarbonate alkalinity, trace metals, toxicity response, sulfide production,

refractory organics, and other related topics.
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Advanced Oxidation Processes
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Introduction to advanced oxidation processes, reduction-oxidation reaction, hydroxyl
radicals and oxidation reaction. Ultraviolet (UV) light. Study of theory and background in UV/TiO,,

UV/H,0,, Fenton’s process, and UV/Fenton. Kinetic studies, applications in contaminant removal from

wastewater, and nanotechnology related to advanced oxidation processes.
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Advanced Water Treatment Processes
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Development of advanced water treatment technologies. Liquid separation technologies,
ion exchange resin, adsorption, reverse osmosis, microfiltration, ultrafiltration, electrodialysis and
continuous electro-deionization. Gas separation technologies, porous membranes and stripping.
Disinfection processes, ultraviolet, ozone and nanocatalyst. Selection of alternatives treatment processes

and case studies.
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Technologies for Hazardous Waste Management
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Introduction to hazardous wastes including characterization, generation sources, and risk
assessments. Technologies of waste minimization and resource recovery. Management of hazardous

wastes including handling, storage, and transportation, and management.
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Landfill Design, Operation, and Maintenance
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Principles of landfills, planning, design, operation, and closure methods. Long-term care

of landfills. Management of wastes generated from landfill; gas movement, control, and uses, leachate

control and treatment. Disposal of hazardous and special wastes. Site evaluation.
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Thermal Treatment Processes
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Physical and chemical properties of gaseous, liquid, and solid fuels.Introduction to potential agricultural
and industrial wastes for thermal conversion processes. Kinetics in thermal pyrolysis and gasification.
Theoretical air requirement and excess air.Design considerations of different types of thermal conversion
reactors; treatment and conversion ofwastes into useful chemicals fuels and/or heat; ash and tar formation

and their remediation.
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Bioremediation
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Introduction to microbiology and biodegradation, hydrogeologic information,

groundwater modeling. Fundamental principles of bioengineering of soils and groundwater. Discussion of

bioremediation of surface and subsurface soils, freshwater, and marine systems.
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Waste Recycling Technologies
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The principles of waste recycling technology; waste minimization and cleaner production;
composting; biofuel production; algae and fish production; aquatic weeds and their utilization; land

treatment of wastewater and sludge.
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Atmospheric Chemistry and Meteorology
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Earth system and atmospheric relationship, atmospheric thermodynamic, physical and
chemical transformation of air pollutants, fates and behavior of major constituents of air pollutants in the
atmosphere. photochemistry and kinetics, clould microphysics, weather system, meteorology, climate

dynamic.
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Advanced Air Pollution Control
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Emission estimates, cleaner technology, resource recovery, efficiency, combustion, fluid
dynamic, natures of particulate pollutants, control of primary particulates, control of volatile organic

compounds, control of gaserous pollutants, control of air toxic, control of automobile emission.
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Air Quality Modeling
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Mathematical methods for the analysis of air quality at the local, regional, and global scales.
Statistical, probabilistic, and deterministic methods for air quality prediction. Physical aspects of the

atmosphere: dispersion, advection, transport, and boundary fluxes. Modeling application and case study.
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Air Quality Management
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Introduction to Air pollution; urban, global and regional air pollution. Climate change.
Health and environmental effects of air pollution. Emissions. Air pollution monitoring. Meteorology and

pollutant dispersion. Air quality modeling and applications. Air pollution control techniques. Integrated air

quality management. Governance and policies. Indoor air pollution.
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Details of case study, group discussions. Case analysis of environmental problems, new

developed treatment technologies, progress in environmental engineering and or related fields.
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These open courses are to allow presentation of the advanced topics of current interests in
environmental engineering or related areas. Further details will be announced in advance upon their
availability.
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These open courses are to allow presentation of the advanced topics of current interests in
environmental engineering or related areas. Further details will be announced in advance upon their

availability.
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These open courses are to allow presentation of the specific topics of current interests in

environmental engineering or related areas. Further details will be announced in advance upon their

availability.
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These open courses are to allow presentation of the specific topics of current interests in
environmental engineering or related areas. Further details will be announced in advance upon their

availability.
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A study project in environmental engineering related to environmental management or

problem solving, including literature reviews, data collection, interpretation, analysis, and conclusion.
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An intensive research study in environmental engineering under the intimate guidance by

a thesis supervisor. Works involve critical review and interpretation of literature on the related topics,

experimental design and setup, collection and analysis of experimental data, and discussion and conclusion.
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An intensive research study in environmental engineering under the intimate guidance by
a thesis supervisor. Works involve critical review and interpretation of literature on the related topics,

experimental design and setup, collection and analysis of experimental data, and discussion and conclusion.
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