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ABSTRACT 

 
The process of converting contaminated or used water into something useful is known as wastewater treatment. 

Chemical, biological, physical, or a combination of these treatment modalities are all possible. Any desired level of 

water purity might be achieved, but doing so would become more expensive as the level of purity increases. The 

intended use, such as irrigation, hydration, or aquatic life, affects the quality of the water. This chapter's goal is to 

explain frequently utilized waste treatment techniques. The technology chosen as being appropriate for one 

application may not ultimately be the best for another. Decisions are influenced by local factors including 

accessible resources, climate, land accessibility, economy, etc. 
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INTRODUCTION  

Both organic and inorganic substances can be found in industrial waste. The kind and amount of those chemicals 

depend on the type of product that a manufacturer makes, as well as the nature of the process used in it. For instance, 

sugar mills, paper mills, creameries, breweries, slaughterhouses, etc. [1] all release organic chemicals into the 

environment. Mines and the metals industry, on the other hand, provide inorganic chemicals as a supplement (e.g., 

acids and salts of metals). Perishable material is defined as organic materials that can quickly decay through 

microbial action. [2] Its high content of carbohydrates, proteins, urea, amines, amino acids, lipids, and other 

compounds contributes to its decomposability. A single plant can produce an amount that is comparable to a rather 

large town's production in terms of complexity. The data that follow show that there is a significant amount of waste 

generated by industrial activities.[3] For every gallon of strong drink, eighty gallons of a waste product are produced 

or dumped into the sewer, and for every gallon of hydrocarbon, 1000 gallons of water are used. This amounts to a 

significant portion of the 1,000,000-gallon water requirement. Microorganisms can feed on organic substances 

found in the trash. These microbes oxidize the waste, which requires an element supply. The general equation that 

follows can serve as an illustration of this.[4]                                             

 

The amount of oxygen that microorganisms need to oxidize is increased when sewage has a high organic matter 

concentration. The required oxygen cannot be produced if the content of organic matter in sewage is minimal. 

bacteria during oxidation are also reduced. Depending on how much organic matter is present in the sewage, there is 
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a gradient for the oxygen requirement between these two extremes. The term "Biochemical Oxygen Demand" refers 

to the quantity of oxygen needed for the oxidation of sewage's organic content by bacteria (BOD): 

(1) Reduce the spread of harmful bacteria,  

(2) Prevent the polluting of ground and surface waters,  

(3) Prevent the contamination of oysters and other shellfish used for human food, and  

(4) Maintain the oxygen balance of the receiving watercourse, letting aquatic life survive, sewage should be 

thoroughly treated before being ultimately disposed of in a receiving watercourse.[5] For the treatment of untreated 

sewage, numerous options are available. Numerous things must be taken into consideration when choosing the 

strategy. These elements are unique to each circumstance. When choosing a method, the following factors are taken 

into consideration: 

(1) The amount and kind of raw sewage, 

(2) The cost of the plant and its operation, 

(3) State health department sanitary standards, and 

(4) Conditions about the natural body of water for final disposal. 

Modern municipal sewage treatment facilities use a variety of sequential processes to remove the total particles in 

sewage by sedimentation. 

A. The putrescible components of the sewage are intended to be bio-oxidized during secondary   treatment 

B. BOD level, in other words, is decreased of putrescible materials 

C. Final treatment: used to disinfect wastewater before it is deposited into a natural body of water (e.g., 

chlorination). sludge disposal and the conveyance of water (e.g., rivers, lakes, etc.) (e.g., land-filling, fertilizer, 

incineration, etc.[6] 

Table1.Wastewater treatment 

 

 

PRIMARY TREATMENT 

There are two types of solids included in raw waste: coarse solids and settleable solids. Many mechanical techniques 

are used to remove coarse solid materials, including (e.g., screening, grit chambers. grinding, etc.). Holding the 

waste in associated basins for geological phenomenon units (such as tanks) for an appropriate amount of time allows 

settleable solid materials to be removed. Where specific aluminum or iron salts are added to the waste material, the 

modification of simple geological phenomena is often used. This saves time by accelerating the rate at which 

settleable solid geological phenomena occur.[7,8] 

  

 

SECONDARY TREATMENT 
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A minor number of particles and soluble putrescible materials are still present in the liquid effluent that is produced 

during the initial treatment process. In other words, because the effluent is so unstable, it cannot be discharged 

directly into a natural body of water (such as a river, lake, ocean, etc.).[9] As a result, the effluent passes through 

secondary treatment, when it is exposed to a large culture of microorganisms in an aerobic environment (i.e., 

biodegradation). The putrescible substance is stabilized or mineralized using the microbial agent, making this 

technique biological. There are different methods employed in the secondary treatment. In the secondary treatment, 

many techniques are used.  

(1) Biofiltration, (a) intermittent sand filters, (b) trickling filters, and (c) contact filters. 

(2) aeration using contact aerators or the activated sludge method  

(3) lagoons 

Large sludge digestion tanks are also a part of the secondary treatment unit's equipment, in addition to the effluent 

treatment facility. Anaerobic digestion of the solid part, or sludge, results in the production of digester gas 

(biogas).[10] 

TRICKLING FILTERS 

The Lawrence Experiment Station experiments from 1894 served as the foundation for the trickling filter's design. A 

bed of large gravel, slag, and/or other associated materials makes up the structure. One to three inches make up the 

bed's depth. As a result, several open places throughout the bed allow for air infiltration. Underside drains are 

provided for the tank. Some have compared these filters to "a mound of rocks over which sewage or organic wastes 

slowly drip." To cover the bed's surface,[11] liquid sewage is applied. Either fixed pipes or spinning metal pipes 

with perforations at regular intervals are used for the application of wastewater. Such a practice of spraying saturates 

the effluent with oxygen. In addition to this, it is usual practice to operate the spray for a few minutes, and then turn 

it off the spray.[12] Then the effluent is allowed to trickle through. These operational techniques create aerobic 

conditions for biodegradation. After the initial operation, the rocks build up a coating of microbial flora or 

zoological film. A microbial film consists of the stalked bacteria forming an important part of the flora, protozoa, 

algae, and fungi. Bacteria oxidize the organic compounds present in the seeping sewage. As the sewage effluent is 

subjected to biodegradation; the microbial film grows with the formation of new bacterial cells.[13] 

ACTIVATED SLUDGE PROCESS 

Lawrence Experiment Station was where this technique was created in 1894. Intensive aeration of biodegradable 

pollutants is the method's foundation. The finer particles cluster together into flocs as a result of this strong aeration. 

Such flocks are permitted to congregate, becoming attracted to modern, properly aerated biodegradable pollution. 

[14] As a result, activity proceeds far more quickly than it did previously, saving time. Consequently, the technique 

is ongoing (e.g., adding settled flocs to current biodegradable pollution, intense aeration, alluviation, etc.) to produce 

quick and complete activity of the current pollution. biodegradable smog. To put it another way, the majority of the 

sludge is reused and transferred from the alleviation tank to the aeration tank. There are three significant activated 

sludge systems. These systems occasionally require an aeration period of four to eight hours. As a result, the final 

sludge is formed and contains both a sizable amount of living (actively metabolizing) bacteria and protozoa and 

some inert particles.[15] As a result, "the method" is mentioned as a result of the activated sludge process. These 

microbes engage in favorable chemical reactions with organic material, which alters their morphology. Because 

activated sludge flocs alleviate slowly, the presence of thin microorganisms within the activated sludge is highly 

unpleasant. Many biodegradable pollutants cause such ineffective alluviation, which results in a retardant in the 

treatment facility. Sphaerotilusnatans, Streptothrixhyalina, Microthrixparvicella, etc. are a few thin species of 

microbes found in thick sludge.[16] 

LAGOONS 

Lagoons are sometimes known as stabilization ponds or reaction ponds. A disproportionate number of smaller 

villages in the Middle West currently engage in lagoonization. In hot climates where vacant ground is frequently 

available, it is without a doubt the most important biodegradable pollution treatment method. Most of the solids in 

biodegradable pollutants are removed through the initial treatment.[17] The biodegradable pollutant effluent from 

the initial stage of treatment is discharged into a large lake with a depth of two to four linear units. Lagoonization is 

a biodegradable pollution purification process that takes place as a result of the reaction of degradable material 

caused by the dependent action of alga and aerobic microorganisms present in the effluent. 



Vol-8 Issue-5 2022               IJARIIE-ISSN(O)-2395-4396 
    

18447 www.ijariie.com 1693 

The best conditions for his or her operation are in hot climates. It is an essential therapy approach in many 

industrialized nations. For instance, stabilization ponds are included in almost all municipal waste product treatment 

facilities in the United States. Three different types of ponds, facultative, maturing, and anaerobic, are present in 

their square. A high-rate pool that is still largely experimental could be the fourth type.[18] 

 

TERTIARY TREATMENT 

Usually involves the final filtration of the treated effluent. Alum is used when necessary to remove phosphorus 

particles from the water. Alum also makes any particles clump together that were not eliminated by primary and 

secondary waste product treatment, allowing filters to extract them. When necessary, the filters are backwashed to 

reduce debris accumulation and allow for faster filter playback.[19] 

1. Disinfection: One essential component of waste product treatment is the addition of Cl to the final effluent before 

disposal. Cl is injected into a clumsy effluent detention chamber's headworks during this technique. Similar to 

parasites like flagellate protozoan and Cryptosporidium, which can cause serious illness, chlorination used in waste 

product treatment kills bacteria and viruses. To sum up, this technology sanitizes water so that it can be safely 

recycled or reused.[20] 

2. Dichlorination: Eliminating the Cl used to clean the water is the final step in the tertiary waste product treatment 

process. Given that Cl is poisonous to aquatic life, this technique is crucial. Cl also lowers the biological water 

quality when provided in large doses. To get rid of Cl, water is given a chemical called metal bisulfite. When this 

chemical and water chloride ions interact, the compound is destroyed. 

The treated water is approved for release into the environment once the Cl content has been reduced to an acceptable 

level.[21] 

 

RECYCLING, AND REUSE 

In recent years, India has skillfully undergone a significant modification to its industrial development paradigm. 

Previously, the economic model focused primarily on the occurrence of small-scale industries, giving rural regions 

chances for the organic process. It is a well-known fact that the business or industry may be scale-sensitive and that 

its profitability will rise with the size of the operation. Giving small-scale chemical firms incentives had a significant 

impact on their capacity to meet their needs for wastewater treatment. Due to this, a large number of industries have 

received several double-edged shutdown threats for failure to comply with pollution control standards. Being a small 

corporation has its drawbacks because it can only analyze and develop methods for internal operations, particularly 

for wastewater treatment.[22] Additionally, by incurring additional costs for investment in land, machinery, and 

operations, providing effluent treatment solutions has seriously hurt its profitability and property. Thus, this is a 

great example of how economic progress and environmental property conflict. In India, small-scale enterprises 

account for over one-fourth of the wastewater produced by the worst polluting industry. As was already said, due to 

the size of those enterprises, many people cannot afford to establish a standard effluent treatment facility. Common 

effluent treatment plant schemes were developed as a solution to the conflict between environmental pollution 

management and policy. Allowing them to treat their effluents jointly, facilitates the property of the small-scale 

companies. As was already said, due to the size of those enterprises, many people cannot afford to establish a 

standard effluent treatment facility. Common effluent treatment plant schemes were developed as a solution to the 

conflict between environmental pollution management and policy. Allowing them to treat their effluents jointly, 

facilitates the property of the small-scale companies. [23]  

The classic and modified SBR techniques are both taken into consideration. A single-activated sludge treatment 

reactor may be used in conjunction with batch processing to supplement typical SBR technology. The COD and 

color of the waste material might be reduced by up to 75 and 80 percent (COD and NTU to below 20 and 2mg/l) by 

using only chemical natural processes.[24] The irrigation of agricultural land was deemed appropriate due to the 

constantly excellent water quality and gave a study on the SBR method, which, with the help of the membrane 

method, eliminates coliform bacteria and suspended solids to produce an effluent of higher quality compared to 

conventional methods. Once the permeate had undergone SBR treatment, neither filthy coliforms nor E. coli were 

discovered. Each microorganism and suspended solid was completely removed by membrane filtration, indicating 

that the investigated compact system (SBR + membrane filtration) may produce associated effluent suitable for use 

in agriculture and will be a suitable technology for the rural population. [24] 
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Fig 1. Waste Management  

CONCLUSIONS  

In this study, industrial wastewater treatment and recycling techniques are discussed. The global ecosystem is 

polluted by several factors and wastewater pollution is also an important cause of the same. So, for industrial 

wastewater treatment, stepwise processes are used like primary treatment, secondary treatment, and tertiary 

treatment. All the important process of wastewater treatment includes the sub-methodology viz., Screening, 

sedimentation, and neutralization all steps are included in the primary treatment of wastewater-activated sludge 

treatment, lagoons, and trickling filters are involved in the secondary treatment, and in the tertiary treatment 

adsorption and oxidation processes are involved. After all these treatment processes wastewater is treated by the 

dichlorination technique. Wastewater treatment is carried through several steps now this treated water can be reused 

in numerous applications like industrial, agricultural, and groundwater recreation. 
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