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ABSTRACT: Increased population has resulted in a rise in demand for commodities, 

resulting in fast industrialization. The generation of industrial waste has increased 

as a consequence of the development of industrial settings. These industrial 

pollutants affect the environment by polluting the water, air, and soil. Non-

biodegradable wastes, such as poisonous chemicals, pesticides, plastics, or other 

non-biodegradable compounds, as well as biodegradable molecules, such as paper, 

leather, or wool, may be included. Toxics, reactive industrial effluent, carcinogenic 

industrial effluent, and ignitable industrial effluent are all possibilities. As a result, 

throwing trash into bodies of water without proper treatment or management might 

have severe environmental and health implications. In wastewater, some 

waterborne illnesses flourish, releasing chemicals that is harmful to human health 

and the environment. Acute toxicity, inflammatory diseases, or reproductive failure 

are all caused by chemicals found in industrial effluent. To address the health 

or environmental problems generated by chemical sewage water, it is critical to 

eliminate its toxicity by proper chemical, physical, or biological treatment so that 

it may be recycled to save water. 

KEYWORDS: Agricultural, Biological Treatment, Industrial Sector, Diseases, 

Wastewater. 

1. INTRODUCTION 

As the world's population grows, so does the agricultural or industrial sector, 

resulting in a rising need for water, which is crucial for the survival of all living forms 

on our blue planet. River, groundwater, or lakes are the primary sources of water 

for agriculture of agricultural areas, industry, including human or animal use. Floods 

and droughts have grown more common in many places of the globe as a result of 

climate changes. Furthermore, rising water pollution from waste generated by many 

sectors such as industry, agriculture, homes, municipalities, and others has 
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exacerbated the loss in the quality and quantity of drinkable water (Dvořák et al., 

2016). As a result, proper sewage treatment before discharging it into waterbodies 

has become vital in order to maximise the amount and quality of drinking water 

available. Water pollution is described as water that includes an excessive amount 

of harmful contaminants, rendering it unsafe for drinking, cooking, bathing, and 

other purposes. The most prevalent sources of pollution include industrial dumps, 

oil spills, sewage leaks, animal wastes, heavy metals, chemical wastes, 

deforestation, eroded sediments, trash, fertilisers, pesticides, herbicides, and other 

sources. These industries use about a third of the available renewable freshwater, 

and the pollutants they emit comprise a variety of manufactured or natural 

dangerous chemicals (Zhang et al., 2019). 

Different types of wastewater emitted by diverse businesses include sewage 

wastewater, household wastewater, storm run-off sewage, farming wastewater, and 

industrial wastewater (Pasinszki & Krebsz, 2020). The current research focuses on 

water contamination as a result of fast industrialization and its negative health 

consequences. Improper management or direct release of these hazardous effluents 

into sewer drains pollutes groundwater or other important water bodies, putting 

animals including aquatic life at danger. Under-treated effluents have the potential 

to pollute the air, land surface, and soil, among other things (Singh et al., 2021).  

The improper disposal of industrial effluent used in agricultural irrigation may 

degrade the quality of crop produced or even enter the food chain. Diarrhea, 

typhoid, giardiasis, cholera, jaundice, hepatitis, and cancer are all waterborne 

illnesses induced by pollution. Several nations are currently formulating policies on 

water quality regulation (Rame, 2020). Some of the programmes attempting to 

determine the carrying capacity load or discharge standards of individual pollutants 

include the Total Daily Maximum Load (TMDL) under another Clean Water Act, the 

Incorporated Pollution Control or Control (IPPC) in Europe, or the Pollution Control 

Board (CPCB) in India, which all set minimum appropriate levels. Several treatment 

centers are also being developed, which will use chemical, electrochemical, 

biological, or physical processes to release drinking water. Several industry 

developers or manufacturers are increasingly embracing technology to assure 
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continuous improvement, less water use, and less pollution, keeping both economic 

development and the lack of clean water in mind (Qi et al., 2020). 

1.1. Different types of wastewater: 

Sewage wastewater and non-sewage wastewater are the two types of wastewater that 

are commonly encountered. Domestic wastewater is included in sewage wastewater. 

Sewage wastewater is wastewater that contains wastes from the body (urine or feces) and 

is produced in places such as homes, schools, hotels, hospitals, restaurants, or public 

restrooms (Cho et al., 2020). Non-sewage wastewater refers to all other kinds of pollution 

generated by commercial activities, like the above produced by factories and industrial 

plants. Stormwater but also rainwater generated as a result of rainfall or flood events is 

included in the non-sewage wastewater. Water is essential for human activities on a daily 

basis, making waste disposal or treatment crucial. As a result, sewage was further divided 

within well categories or sub-types depending on the sources, allowing for more efficient 

diagnoses and prevention (Hynes et al., 2020). 

1.1.1. Wastewater from Stormwater Runoff: 

Heavy rain, storms, as well as floodwater that does not soak into the ground and continues 

to flow just above street or accessible surfaces, are referred to as stormwater runoff 

wastewater. Many dangerous pollutants, including such plastics, herbicides, pesticides, 

oils,  heavy metals, chemicals, and even a variety of illnesses, are carried off into storm 

water runoff from highways, industrial sites, construction sites, and other areas, making 

it one of the leading causes of water pollution. Stormwater runoff is typically discharged 

into nearby natural waterways including rivers, streams, ponds, or lakes without 

treatment, either straightforwardly or through channeled drains. Because all living forms 

rely on river channels for existence, whether explicitly or implicitly, this tainted water 

not only hurts aquatic life and also poses grave threat to the global ecology (Sarkar, 2011). 

1.2. Wastewater from Households: 

Untreated wastewater is indeed the wastewater generated by human activities in the 

home. Toilet wastes, example the liquid discharged from properly sanitized facilities, or 

wastewater created by other home activities such as cooking, are the two primary sources 
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of this sewage. Untreated wastewater is divided into three sub-types depending on the 

source: dark, grey, or yellow wastewater (Dhwaj & Singh, 2011). 

1.2.1. Blackwater:  

This is the most contaminated type of domestic wastewater, with output from toilets, 

kitchen dishwashers, and sinks. Among the contaminants found in Blackwater include 

urine, farces, toilet papers, soaps, leftover food items, various chemicals, or a range of 

cleaning products. It is highly contaminated wastewater with a significant risk of disease 

transmission (Kulshreshtha et al., 2011). 

1.2.2. Greywater:  

Domestic effluent effluents from bathtubs, washing machines, and bathroom sink that is 

less polluted. To put it another way, greywater, as well as sullage, is blackwater that is 

free of feces, urine, or food waste, i.e. domestic/household wastewater that has not come 

into touch with toilet water. Despite the fact that it is not pathogenic, it should be well 

cleaned before being considered for re-use because it may contain detergents, cleaning 

solutions, soaps, and other chemicals (Rastogi et al., 2019). 

1.2.3. Yellow water:  

This is urine just, with no extra impurities from blackwater or greywater. Yellow water is 

pure pee water that contains no feces, chemicals, toilet paper, and even food particles. 

Domestic wastewater may be classified in this way, making treatment planning 

or execution easier since particular treatments can be performed on each kind of water 

depending on its properties. 

1.3. Agricultural Wastewater:  

In many watersheds, agriculture runoff is regarded as a significant cause of water 

contamination. When surplus water rushes off the crops during surface irrigation, 

agriculture wastewater is frequently referred to as irrigation tailwater. Excess water 

rushing through the crops is the main source of silt and nutrient overflow into surrounding 

water sources. Fertilizers, pesticides, crop residues, herbicides, animal wastes, pig, 

poultry, and fish farm effluents, especially dairy farm wastes, are all pollutants found in 
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agriculture wastewater. Farm wastewater treatment incorporates a number of farm 

management strategies targeted largely at reducing surface runoff (Solanki et al., 2012). 

1.4. Industry water waste: 

Industrial wastewater is defined as water containing dissolved or suspended compounds 

discharged from different industrial operations, including such water produced during 

production, cleaning, or other commercial activities. The types of toxins found in 

industrial wastewater vary depending on the plant and sector. Businesses that produce 

wastewater include mining, steel/iron production facilities, industrial laundries, power 

plants, oil, gas fracking activities, metal finishers, and the nutrition industry. 

Chemicals, oils, heavy metals, pesticides, salt, medicines, or other industrial by-products 

are all frequent pollutants found in industrial water outflows. In general, treating 

industrial wastewater is tough because a unique analysis of set-ups and particular 

treatment facilities is needed on an industry-by-industry basis. As a result, on-site filter 

presses have been erected to cleanse the effluent wastewater (Sharma et al., 2013). 

1.5. Major Industrial Wastewater Pollutants: 

Wastewater from diverse industrial sectors includes a variety of dangerous chemicals that 

endanger human or aquatic life, but also agriculture. Heavy metals including chromium 

(Cr), lead, nickel (Ni),  zinc, copper, iron (Fe), arsenic (As), cadmium (Cd),  or mercury 

are examples of such contaminants (Hg). Paint or dye manufacture, textile, 

pharmaceutical, paper, and fine chemical sectors produce the majority of these heavy 

metal pollution. Phenol and phenolic chemicals are also among the most common 

contaminants found in industrial waste. Oil refineries, phenol-formaldehyde resin 

manufacturers, and bulk medicine manufacturers are the main sources. Petroleum 

hydrocarbons, aniline, sulphides, naphthalenic acids, nitrobenzene, 

organochlorines, olefins, and alkanes, as well as chloroalkanes, are among the poorly 

biodegradable recalcitrant pollutants produced by the petrochemical industry. Because 

petrochemical waste has a complex chemical composition, biological treatment is slow 

and unsuccessful. Even after fundamental biological treatment, organic pollutants persist 

in secondary effluents. They need chemical oxidants to make inorganic end products; 

hence their biological oxygen demand (BOD) to chemical oxygen demand ratio is minimal 
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(COD). The paper or pulp industry's principal water pollutants are suspended particles or 

highly organic compounds (Mustafa & Hayder, 2021).  

1.6. Industrial Wastewater's Toxic Effects: 

Rapid industrialisation has considerably expanded the proportion of environmental 

pollutants during the last several decades. Improper management of dangerous industrial 

effluents poured into waterbodies has had disastrous consequences for all sorts of 

biological species, either openly or implicitly. Heavy metals are a kind of water pollution 

that is both persistent and non-biodegradable. Toxic metals ingested by aquatic wildlife 

may cause health issues in other species, and eventually people, through the food chain. 

They have the potential to be teratogenic and carcinogenic, as well as organ damage, 

induce oxidative stress, nervous system abnormalities, or stunted development. 36 

Phenolic compounds are another common chemical pollution generated by industry. They 

are hazardous because they interfere with normal microbial activity, disrupting biological 

therapeutic processes. Side effects include reflex loss, low skin temperature, sweating, 

cyanosis, decreased respiration, as well as respiratory failure. Tannins, resins, including 

chlorinated organic compounds, which are common paper as well as pulp effluent 

components, may induce genotoxicity or mutagenicity. Lignin or its derivatives are the 

most prevalent sources of water pollution from the paper pulp industry. They are weakly 

degradable and may change into harmful substances during treatment processes, which 

might disrupt aquatic creatures' hormonal balance. 

1.7. Industrial Wastewater Treatment: 

For pollution removal from aqueous solutions generated by various sectors, a variety of 

technologies or tactics are now being developed and used. The following are some of the 

effluent treatment techniques developed and employed by several significant wastewater 

generating companies. 

1.7.1. Handling of Heavy Metal-Containing Wastewater: 

Chemical-intensive businesses emit one of the most harmful pollutants: heavy metals. 

Traditional strategies including such ion-exchange procedures involving synthetic ion-

exchange matrix for anions but also cations exchanges, chemical co - precipitation using 
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precipitants such as lime but also limestone under basic pH conditions, but rather 

electrodeposition methodologies are used to eliminate toxic from inorganic industrial 

effluent. These technologies, however, are known to have several drawbacks when it 

comes to fully eliminate heavy metals, as well as significant energy needs. Adsorption, 

membrane filtration, electrodialysis, and photocatalysis are some of the less expensive 

and effective methods created to enhance the effectiveness of treated water. Biosorption 

using biological but also agricultural wastes, such as inactive microbial biomass, pecan 

shells, orange peel, maize husk, hazelnut shells, or cob; biosorption using biological but 

also agricultural wastes, such as iron slags, hydrous titanium oxide, fly ash, or waste iron; 

biosorption using biological but also agricultural wastes, such as inactive microbial 

biomass, pecan shells, orange peel, maize husk, hazelnut shells, modified biopolymers, 

including such chitosan, chitin, starch, but also hydrogel Heavy metals may be removed 

from inorganic solutions utilizing membrane filtration methods such as ultrafiltration, 

which uses permeable membranes with pore sizes of 5–20 nm. Additional heavy metal 

removal methods include reverse osmosis, which can remove 98 percent copper as well 

as 99 percent nanofiltration, cadmium, or polymer-supported ultrafiltration. 

1.7.2.  Phenolic Compound-Containing Wastewater Treatment: 

In industrial effluent, phenol or phenolic chemicals are among the most frequent 

refractory chemical pollutants. Treatment possibilities for phenolic waste include 

chemical, physical, electrochemical, or anaerobic biological processes. The 

electrochemical technique is the most successful in the elimination of phenolic wastes of 

all of them. It employs electrons as the primary reagent in direct or indirect oxidation 

reactions to destroy contaminants.  

1.7.3. Treatment of Wastewater from the Textile Industry:  

In addition, the textile sector uses a lot of freshwaters. Many phases in the manufacturing 

process need the use of water, which results in a huge volume of wastewater. Dyes (azo 

dyes) to use for colorization contribute significantly to the wastewater created by the 

textile sector, among other pollutants. Adsorption, membrane-based extraction methods, 

or ion-exchange procedures are examples of physicochemical-based traditional treatment 

processes. To remove dyes, adsorbents such as silicon, carbon, or kaolin polymers are 
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utilized. Water containing reactive colors or other chemical compounds is treated using 

membrane separation methods such as nanofiltration or reverse osmosis, while anionic 

and cationic dyes are removed from wastewater using the ion-exchange approach. Other 

traditional procedures include Fenton's reagent, which is a powerful oxidizing agent with 

additional hydrochloric acid added for decolorization. Toxic non-biodegradable structures 

are subjected to ozonation. UV irradiation degrades dyes in photochemical techniques. 

Basic, acidic, reactive, and dispersion dyes may all be completely degraded when treated 

with cucurbituril (a polymer of formaldehyde and glycoluril). 

1.7.4.  Hypersaline Effluent Treatment: 

Physico-chemical approaches are used to remediate hypersaline effluents generated by 

several industrial sectors. Thermal techniques with numerous effect evaporators are used 

in these procedures (MEE). This decreases the amount of wastewater and allows a solid 

salt to separate. The colloidal COD component is removed from hypersaline effluents using 

a coagulation-flocculation process as a pre-treatment. Ion-exchange systems employing 

both cationic and anionic exchangers, as well as membrane filtering techniques like 

reverse osmosis or electrodialysis, are some additional successful desalination approaches. 

2. DISCUSSION 

The management of industrial wastewater is among the most pressing challenges in 

developing countries today. In these countries, industrial wastewater flows straight 

into a naturally drainage, a sewerage system, an interior septic tank, or a nearby 

field. A handful of these industrial effluents are handled improperly or not at all 

before being discharged. Urbanization or industrial activity in emerging countries 

have intensified environmental deterioration in recent years. The goal of this 

research was to investigate the health or environmental effects of inadequately 

treated industrial wastewater effluents. The content of industrial wastewaters 

causes the degradation of receiving water bodies. Research into the creation of 

innovative procedures that may reduce the use of groundwater by industrial sectors, 

or the construction of efficient or cost-effective plumbing fixtures, are promoted 

for general socioeconomic growth or wellbeing. For the avoidance of any potentially 

harmful effects, new developments and continuous monitoring of both the execution 
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tactics of various programs and initiatives connected to wastewater treatment are 

crucial. 

3. CONCLUSION 

The emission of pollutants has risen as industrial setups have grown, harming the 

overall environment. One of the most damaging repercussions of industrialization is 

water contamination. Hazardous pollutants released by industry have affected the 

portability as well as cleanliness of drinking water, posing health risks to humans, 

animals, or aquatic life. Despite the fact that health is a fundamental concern, it is 

undeniable that an expanding economy requires industrial development. For general 

socioeconomic progress or wellness, research into the development of techniques 

that may decrease the use of freshwater by industry sectors, or the building of 

effective or efficient water treatment systems, is encouraged. New advancements 

and continuous monitoring of both the execution techniques of various programmes 

and interventions related to wastewater treatment are critical for the mitigation of 

any potentially dangerous outcomes. 
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