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Introduction:

This training program offers a comprehensive understanding of various desalination and purification techniques.
Through it, participants will be equipped with the knowledge and skills needed to address global water scarcity
challenges effectively.

Program Objectives:
At the end of this program, participants will be able to:

¢ Anticipate and avoid potential problems that can occur during the desalination process, such as corrosion,
fouling.

¢ Evaluate alternative energy sources such as solar, wind, geothermal, and nuclear in order to make the
plants sustainable.

* Recognize the environmental impacts of desalination.

e Evaluate the costs and economics of desalination systems.

* Recognize the difference between the chemistry and characteristics of the seawater and freshwater.

¢ Understand different thermal technologies such as multistage flash, distillation, and vapor compression.

¢ Understand different membrane technologies such as osmosis, reverse-osmosis, electrodialysis, and nano-
filtration.

¢ Design the desalination process.

Targeted Audience:
* Plant personnel.
e Supervisors.
e Laboratory personnel.

¢ Plant operators and technicians.

Program Outlines:

Unit 1:

infod@euro-training.net

+447447000485 -  +447402882906




ERAINING

Introduction to Water Desalination and Purification:
¢ Overview of Water Desalination Processes.
¢ Importance of Water Purification in Addressing Global Water Scarcity.
¢ Historical Development of Desalination Technologies.
e Key Factors Driving the Need for Water Desalination.

¢ Introduction to Different Sources of Feedwater for Desalination.

Unit 2:
Reverse Osmosis RO Desalination:
¢ Principles of Reverse Osmosis.
e Components and Operation of RO Systems.
* Factors Affecting RO Performance and Efficiency.
¢ Pre-treatment Processes for RO Feedwater.

* RO System Design Considerations and Optimization Techniques.

Unit 3:

Multi-Stage Flash MSF Desalination:
¢ Fundamentals of Multi-Stage Flash Distillation.
¢ Configuration and Operation of MSF Plants.
e Thermodynamics of MSF Desalination Process.
e Energy Recovery Systems in MSF Plants.

e Comparative Analysis of MSF with Other Desalination Technologies.

Unit 4:

Multi-Effect Distillation MED Desalination:
* Principles and Mechanisms of Multi-Effect Distillation.
e Types of MED Systems and Their Applications.

e Heat Transfer Processes in MED Units.
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¢ Performance Optimization and Control Strategies for MED Plants.

¢ Environmental and Economic Considerations of MED Desalination.

Unit 5:
Electrodialysis ED Desalination:
¢ Electrochemical Principles of Electrodialysis.
e Configuration and Operation of ED Systems.
¢ Membrane Materials and lon Transport in ED Processes.
¢ Applications and Limitations of Electrodialysis.

e Advances in ED Technology for Enhanced Water Purification.

Unit 6:

Hybrid Desalination Systems:
e Integration of Different Desalination Technologies in Hybrid Systems.
¢ Advantages and Challenges of Hybrid Desalination Plants.
¢ Case Studies of Successful Hybrid Desalination Projects.

e Optimization Strategies for Hybrid Desalination Processes.

Future Trends and Innovations in Hybrid Desalination Systems.

Unit 7:
Brine Management and Environmental Impact:
¢ Challenges Associated with Brine Disposal from Desalination Plants.
e Environmental Impacts of Brine Discharge on Coastal Ecosystems.
¢ Brine Concentration and Treatment Technologies.
¢ Regulatory Frameworks for Brine Disposal and Environmental Protection.

¢ Sustainable Practices for Minimizing Brine Discharge and Mitigating Environmental Effects.

Unit 8:
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Water Quality Monitoring and Control:
¢ Importance of Water Quality Monitoring in Desalination Plants.
e Parameters and Analytical Techniques for Water Quality Assessment.
e Control Systems for Maintaining Desired Water Quality Standards.
¢ Online Monitoring Devices and Sensors for Real-time Water Quality Analysis.

e Case Studies on Water Quality Management in Desalination Facilities.

Unit 9:
Energy Efficiency and Renewable Energy Integration:
e Energy Consumption in Desalination Processes and its Environmental Impact.
e Strategies for Improving Energy Efficiency in Desalination Plants.
e Integration of Renewable Energy Sources in Desalination Operations.
e Case Studies of Renewable Energy-powered Desalination Projects.

¢ Technological Innovations for Energy-efficient Desalination.

Unit 10:
Economic Considerations and Project Development:
¢ Cost Analysis of Desalination Technologies and Project Development.
¢ Factors Influencing the Economic Viability of Desalination Projects.
¢ Financing Mechanisms and Funding Opportunities for Desalination Ventures.

* Risk Assessment and Management in Desalination Project Planning.

e Market Trends and Future Prospects for Water Desalination and Purification Technologies.
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