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Introduction to 
Water Treatment
Purpose: Why water treatment is 
necessary
(protect human health, environment, and 
meet regulatory standards)

Key Objectives:

•Remove contaminants
•Ensure safe drinking water quality
•Protect water resources

2



Stages of Water Treatment Process 
(Conventional Treatment)
Overview of Main Stages:

1.Preliminary Treatment
2.Coagulation and Flocculation
3.Sedimentation
4.Filtration
5.Disinfection
6.Distribution
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Stage 1: 
Preliminary 
Treatment

Bar Screen
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Outcome: Protects downstream equipment from 
clogging 

Processes:
Screening: Remove large 

objects (branches, leaves)
Grit removal: Settle out sand 

and gravel

Objective: Remove large debris, sand, gravel, and 
organic materials



Stage 2: Coagulation and 
Flocculation
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Coagulation: 
•Add chemicals (e.g., alum) to destabilize particles

Flocculation: 
•Gentle mixing to form larger clumps (flocs)

Purpose: 
•Helps small particles combine for easier removal 



Stage 3: 
Sedimentation
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Process: 
Allow flocs to settle by gravity

Result: 
Forms sludge, which is removed from the 
bottom

Purpose: 
Reduces turbidity, removing 90% of the solid 
particles 



Stage 4: Filtration
Types of Filters: 
•Sand, activated carbon, multimedia

Purpose: 
•Trap fine particles, bacteria, and 
organic compounds

•Outcome: 
•Further clarity and pathogen removal 
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Stage 5: Disinfection
Methods: 
•Chlorination, UV treatment, ozone

Goal: 
•Kill or deactivate harmful 
microorganisms

Importance: 
•Ensures biological safety of water 
before distribution 
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Stage 6: 
Distribution
Objective: 
• Deliver treated water to consumers

Infrastructure: 
• Pipelines, pumps, and storage tanks

Key Consideration: 
• Maintain water quality up to the end user 
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Challenges in Water Treatment
•Emerging Contaminants: 
•Microplastics, pharmaceuticals

•Aging Infrastructure: 
•Leaks, inefficiencies

•Energy Use: 
•Seeking sustainable practices

•Climate Change Impacts: 
•Variable water quality and supply
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Introduction to 
Membrane Filtration
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•Definition: Membrane filtration as a 
physical barrier process that separates 
contaminants from water

•Purpose: Removes small particles, 
microorganisms, and certain dissolved 
substances

•Applications: Drinking water purification, 
wastewater treatment, desalination 



How Membrane Filtration Works
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•Basic Principle: Water passes through a semi-
permeable membrane

•Mechanism: Larger particles and contaminants are 
retained, allowing only clean water or specific 
molecules to pass

•Types of Membranes: Vary based on pore size and 
filtration goals 



Types of Membrane Filtration 
Processes
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•Microfiltration (MF):
•Pore size: 0.1 - 10 microns
•Removes: Suspended solids, some bacteria

•Ultrafiltration (UF):
•Pore size: 0.01 - 0.1 microns
•Removes: Viruses, proteins, and finer particles

•Nanofiltration (NF):
•Pore size: ~0.001 microns
•Removes: Larger organic molecules, hardness 
(e.g., calcium, magnesium)

•Reverse Osmosis (RO):
•Smallest pore size (~0.0001 microns)
•Removes: Dissolved salts, chemicals, and 
other impurities



Membrane Filtration Process 
Flow

Steps:
1.Pre-treatment: Removal of large 

particles to prevent membrane fouling
2.Membrane Filtration: Water passes 

through membranes, contaminants 
are retained

3.Post-treatment (Optional): Final 
disinfection or polishing steps
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Advantages of Membrane 
Filtration

•High Efficiency: Effective removal of 
pathogens and fine particles

•Flexibility: Applicable to various water 
sources and treatment objectives

•No Chemical Additives: Purely physical 
filtration, minimizing chemical dependency

•Scalability: Suitable for small and large 
systems 
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Challenges in Membrane 
Filtration
•Membrane Fouling: Accumulation of 
particles or biofilm reduces efficiency

•Mitigation: Regular cleaning, proper 
pre-treatment

•Cost: Initial installation and 
maintenance can be high

•Energy Requirements: High pressure, 
especially in RO, increases energy usage 
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Applications of Membrane 
Filtration

•Drinking Water Treatment: Enhances quality 
by removing pathogens, viruses, and organic 
compounds

•Wastewater Treatment: Useful in advanced 
tertiary treatment for reuse

•Desalination: Reverse osmosis as the core 
process for seawater desalination

•Industrial Applications: Used in food & 
beverage, pharmaceutical, and electronics 
industries for ultra-pure water 
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Q&A
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