Water Treatment Processes

Introduction

Water often have highly complex compositions and therefore modification to the composition are usually necessary to suit a particular use. A variety of treatment processes will be necessary to deal with the range of contaminants likely to be encountered

· Floating or large suspended solids, e.g., leaves, branches.

· Small suspended and colloidal solids, e.g., clay and silt particles, micro-organisms.

· Dissolved solids, e.g., alkalinity, hardness, organic acids.

· Dissolved gases, e.g., carbon dioxide, hydrogen sulfide.

· Immiscible liquids, e.g. oils and greases.

Based on the particle size, contaminant of water can be classified as follows (see Figure 1).

· Gross Particulate Material (GP), with its particle size ranging from 100 m to 1 meter

· Suspended Particulate Material (SP), with its particle size ranging from 1 m to 100 m

· Dissolved Material (DM), with its particle size ranging from 1 oA to 1 m

Methods of Treatment


There are three main classes of treatment process:

· Physical processes which depend essentially on physical properties of the impurity, e.g., particle size, specific gravity, viscosity, etc. Typical examples of this process are screening, sedimentation, filtration, gas transfer

· Chemical processes which depend on the chemical properties of an impurity or which utilize the chemical properties of added reagents, for examples, coagulation, precipitation, ion exchange

· Biological processes which utilize biochemical reactions to remove soluble or colloidal impurities, usually organic.

In some situations, a single treatment process may provide the desired change in composition but in most cases it is necessary to utilize several processes in combination.

· Sedimentation of a river water will remove some of the suspended matter

· The addition of a chemical coagulant followed by gentle stirring (flocculation) will cause the agglomeration of colloidal particle which can then be largely removed by sedimentation

· Most remaining non-settleable solids can be removed by filtration through a bed of sand

· The addition of disinfectant serves to kill any harmful micro-organisms which have survived the preceding stages of treatment.
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Optimized Design

· Treatment plants usually consist of a number of unit processes or unit operations in combination

· Most plants are designed using fairly standard criteria which have been developed over the years and which usually produce satisfactory levels of performance

· A more rational approach is based on the concept of treatment units forming a system in which each unit is designed to perform a particular function and the overall system is optimized economically

· The use of system analysis concepts to develop mathematical optimizing models of treatment plants can provide a useful aid to the designer provided that reliable performance and cost data are available

· A primary requirement for optimization is the availability of performance relationships for each unit process, linking input and output qualities with a characteristic loading parameter

· Performance relationships may be established on the basis of theoretical behavior of particular process or on the basis of an empirical model for the process. In either case it is necessary to prove that the model developed does provide a satisfactory representation of the process for which it has been produced

· The cost of treatment, both capital and operating, are important factors in any design, but the establishment of reliable cost functions is not easy in time of high inflation and escalating energy charges

· By combining performance relationships and cost functions it is possible to produce a mathematical model of  a complete  treatment  plant  which  can  be  used  by    a designer to evaluate a number of treatment operations and thus arrive at the optimum design.
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