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Introduction

Particle handling and processing plays a key role in nearly all major

manufacturing industries (including chemical, mineral, paper, electronics,

food, beverage, pharmaceutical, and biochemical industries), as well as in

energy production, pollution abatement, and environmental control. It also

serves to fulfill the vital needs of our daily life, since we must have cartridge

oil/fuel filters for operating an automobile, a paper filter for the coffee

machine, a sand filter bed for the municipal water treatment plant, and so on.

In fact, modern society cannot function properly without the benefit of the

Particle handling and processing.

Technically, Particle handling and processing involves the removal and

collection of a discrete phase of matter (particles) existing in a dispersed or

colloidal state in suspension. This separation is most often performed in the

presence of a complex medium structure in which physical, physicochemical

and/or electrokinetic forces interact. Their analysis requires combined

knowledge of fluid mechanics, particle mechanics, solution chemistry, and

surface/interface sciences.



Introduction

Mechanical-physical separation processes

that are being considered in this chapter:

i. Filtration

ii. Settling & sedimentation

iii.Centrifugal settling & sedimentation

iv.Mechanical size reduction
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Filtration theory

If we take a section through a filter cake and filter medium at a definite time s from 

the start of the flow of filtrate. At this time the thickness of the cake is Lm (ft). 

The filter cross-sectional area is A  and the linear velocity of the filtrate in the L 

direction is u m/s (ft/s) based on the filter area A m2. 

The flow of the filtrate through the packed bed of cake can be described by an 

equation similar to Poiseuille's law, assuming laminar flow occurs in the filter 

channels. 





l. Basic equations for filtration rate in batch process. 
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