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2.2 Filtration 

Filtration is a separation process that involves the passage of a fluid through a 

porous medium to remove solid particles or impurities. The porous medium, 

known as the filter, allows the fluid to pass while retaining the particles, resulting 

in a clarified or purified liquid. 

Filter Media: 

Filter media refers to the material that constitutes the porous medium of a filter. It 

can be composed of various materials such as paper, cloth, woven or non-woven 

fabrics, metal, or synthetic materials. The choice of filter media depends on the 

nature of the particles to be removed, the chemical compatibility with the fluid, and 

the desired filtration efficiency. 

Types and Requirements of Filtration: 

Depth Filtration: 

Utilizes a thick porous medium to trap particles throughout its depth. Common 

materials include sand, diatomaceous earth, or cellulose. 

Surface Filtration: 

Captures particles on the surface of the filter medium. Membrane filters and woven 

fabrics are examples of surface filtration. 

Requirements: 

Particle Size: The filter should be capable of retaining particles of the desired size. 

Flow Rate: Balancing the need for efficient filtration without impeding the flow 

rate of the fluid. 
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Chemical Compatibility: The filter material should be compatible with the fluid 

being filtered. 

Filter Cleanability: Some filters are disposable, while others are designed for 

cleaning and reuse. 

Constant Rate Filtration: 

Constant rate filtration occurs when the rate of fluid flow through the filter remains 

constant. This is common in the early stages of filtration when the filter cake is not 

yet formed, and the resistance to flow is low. 

Constant Pressure Filtration: 

Constant pressure filtration maintains a constant pressure difference across the 

filter medium. As the filter cake forms and resistance increases, the pressure is 

adjusted to maintain a steady flow rate. 

Filter Cake Resistance: 

Filter cake resistance refers to the resistance encountered by the fluid as it passes 

through the accumulated particles on the filter medium. It is influenced by the 

thickness, porosity, and compressibility of the filter cake. 

Filtration Equipment: 

Filter Press: 

A batch filtration device that uses a series of chambers with filter plates and 

frames. The filter cake is formed between the plates, and the filtrate is collected. 
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Rotary Vacuum Filter: 

A continuous filtration device that consists of a rotating drum covered with a filter 

medium. Vacuum is applied to draw filtrate through the drum, and the filter cake is 

scraped off. 

Membrane Filter: 

Utilizes a membrane as the filter medium. Pressure is applied to force the fluid 

through the membrane, separating particles based on size. 

Sand Filter: 

Uses a bed of sand or other granular media for filtration. Common in water 

treatment, removing particles and impurities from water. 

Filtration is a fundamental unit operation in various industries, including water 

treatment, pharmaceuticals, chemical processing, and food and beverage 

production. The selection of filtration equipment and methods depends on the 

specific requirements of the application. 

Membrane Filtration: 

Explore different membrane filtration techniques such as microfiltration, 

ultrafiltration, nanofiltration, and reverse osmosis. Understand their principles, 

applications, and advantages in separating particles based on size and molecular 

weight. 

Depth Filtration Media: 

Investigate the characteristics and applications of different depth filtration media, 

including diatomaceous earth, activated carbon, and various porous materials. 

Learn how they enhance particle removal and improve filtration efficiency. 
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Filtration in Water Treatment: 

Examine the role of filtration in water treatment processes. Explore methods such 

as rapid sand filtration, slow sand filtration, and multimedia filtration used for 

purifying drinking water and wastewater. 

Gas Filtration: 

Delve into gas filtration techniques for removing particulate matter and 

contaminants from gases. Explore methods such as bag filters, cartridge filters, and 

cyclone separators used in industrial gas filtration systems. 

Solid-Liquid Separation: 

Explore broader aspects of solid-liquid separation methods beyond filtration, 

including sedimentation, decantation, and centrifugation. Understand how these 

techniques are employed in different industries. 

Electrofiltration: 

Investigate the principles of electrofiltration, a technique that uses an electric field 

to enhance particle removal during filtration. Explore its applications in industries 

such as wastewater treatment and the removal of colloidal particles. 

High-Performance Liquid Chromatography (HPLC): 

Examine HPLC as a specialized liquid filtration technique used for separating, 

identifying, and quantifying components in a liquid mixture. Understand its 

applications in analytical chemistry and pharmaceutical research. 

Fluidized Bed Filtration: 
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Explore fluidized bed filtration, where a bed of solid particles is suspended in a 

fluid. Understand how this technique is employed for efficient filtration, 

particularly in wastewater treatment and certain industrial processes. 

Pulse-Jet Filtration: 

Learn about pulse-jet filtration systems, commonly used in industrial baghouse 

dust collectors. Understand the principles of cleaning filters through periodic 

pulses of compressed air and their applications in controlling air pollution. 

Clean-in-Place (CIP) Systems: 

- Explore the use of CIP systems in maintaining the cleanliness of filtration 

equipment and pipelines without disassembly. Understand the principles and 

applications of CIP in industries like food and beverage and pharmaceuticals. 

Delve into the principles of crossflow filtration, a technique where the fluid flows 

parallel to the filter surface, reducing the risk of clogging. Explore its applications 

in the pharmaceutical, biotechnology, and food industries. 

 

 

 

 

 

 

 


