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Abstract: Water that comes from textile industries as a result 

of laundry, and all the soapy water that comes from kitchen 

and bathroom is called as wastewater. Wastewater treatment 

combines chemical, biological and physical unit process to 

purify large volumes of wastewater. The wastewater from 

various industries like paper, pulp, dye, cloth etc may contain 

toxic pollutants and due to its negative impact on the 

environment wastewater has gained wide attentions by the 

researchers. This paper reviews the use of wastewater 

treatment technologies to remove contaminants from 

wastewater such as heavy metals, dyes, pesticides and 

herbicides which represent the main pollutants in it.  
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1. Introduction 

     Wastewater treatment is any process that separates and 

removes contaminants from industrial process water or 

effluents of any type. Mainly treatment of water includes its 

return to its original state as well as making it useful for other 

applications. Contaminants which pollute water include 

dissolved dyes, heavy metals, suspended solids, organic 

compounds etc. Removal of various pollutants like dyes, 

surfactants, pesticides etc is done in wastewater treatment 

plants. Sewage effluents are one of the major source making 

water pollutants. The main function of natural cleaning is 

enhanced by plants used for wastewater treatment. Waste 

water is collected and treated by some methods like 

biological, physical, chemical and mechanical methods. This 

review considers researches on wastewater treatment 

processes, WWTP (aerobic, anaerobic and combination of 

both) using techniques like biological, chemical, physical or 

mechanical wastewater treatments. An advanced oxidation 

process for treatment of wastewater was reported by Deng and 

Zhao
1
. Amuda and Amoo

2
 reported the treatment of 

wastewater from beverage in industries with help of 

coagulation and flocculation process using Fecl3. Legrini et 

al.
3 

improved oxidative procedure for treatment of 

wastewater. Meng and Juan
4 

proposed treatment of 

wastewater by Nano-Zno used as photo catalyst. Si et al.
5 

used 

phenol in industrial wastewater treatment. Different types of 

treatment method for removal of phenol was developed like 

extraction method, biological tower method, peroxide method 

or advanced oxidation process and so on. Advanced oxidation 

process was found very effective in treatment of the 

wastewater. 

2. Wastewater Treatment Method 

    Waste water treatment process contains a chain of actions. 

This process involves i) separation, ii) removal & iii) disposal 

of pollutants through various physical, chemical or biological 

processes. 

2.1 Physical methods 

     Physical processes does not include chemical or biological 

changes. Physical method include sedimentation, aeration and 

filtration. Physical treatment of wastewater incorporates sand 

filters in the oil water separation process. Sedimentation is a 

physical process where gravitation force is used for settling of 

solids. Srivastava and Manjumder
6 

reported biofiltration 

method applied to industrial water for treatment of heavy 

metal. It was observed that the biofiltration process can be 

made more efficient by genetic engineering. Pratt et al.
7 

regenerated active slag filters in removal of phosphorus from 

wastewater. Now a days researchers suggest drying active 

filters in phosphorus removal because drying active filters 

have more reactive sites than active slag filter.  

2.2 Biological methods 

      Biological wastewater treatment is a secondary treatment 

process which is used in removal of any material remaining 

after primary wastewater treatment. This process is divided 

into two parts aerobic and anaerobic. Aerobic wastewater 

treatment includes treatments like trickling filters, activated 

sludge process and aerobic digestion. In this process aeration 

provide oxygen to the microorganism as they decompose 

organic substances in the wastewater. While anaerobic 

treatment process occur in the absentia of air or free oxygen. 

The main use of biological wastewater treatment is to create a 

system in which the resultants of decomposition are easily 

collected for disposal. 

      Nykova et al.
8  

studied the problem in identification of the 

population of bacteria in wastewater treatment. For this 

purpose they quantitatively analysed anaerobic wastewater 

treatment process. Mantzavinos et al.
9 

investigated biological 

wastewater treatment through wet air oxidation. It was 

https://www.sciencedirect.com/science/article/pii/S0304389406008430#!
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observed that wastewater treatment can be enhanced by 

selecting proper pre-conditions. Yeoman et al.
10  

removed 

phosphorus from wastewater through chemical and biological 

treatment. In chemical treatment precipitation of phosphorus 

was achieved by various chemicals like calcium, iron and 

aluminium salts. 

2.3  Chemical methods 

      Chemical method for waste water treatment includes ion 

exchange, neutralization, disinfection 

(chlorination/dechlorination, ozone, UV light) and chemical 

precipitation.  Chemical water treatment is used to clean the 

water or sewage by use of chemicals. Most commonly used 

chemical is chlorine and the process is known as chlorination. 

Such chemicals work as oxidizing agents and act on 

microorganisms to kill them this causing treatment of 

wastewater.  Lin et al.
11 

introduced catalytic oxidation by 

diatomic catalyst enhanced by zone of cyanide containing 

wastewater because they found the rate of removal of  cyanide 

with ozone process was high as compared to other processes. 

Pawar and Gawande
12  

reviwed the fenton process for 

wastewater treatment. Hassaan and Nemr
13 

studied advanced 

oxidation treatment with ozone, UV-H2O2 system and fenton 

and photo-fenton method. 

3. Step By Step Wastewater Treatment 

3.1  Collection of wastewater 

      This is the first step of waste water treatment. Wastewater 

collection system is to collect water from various places like 

houses, industries etc and send it to a sewer under hygienic 

conditions like protection from leakage and clotting etc. 

People working for this process should also be protected. 

There are three types of sewer collection Systems: 

A. Sanitary:- This system carries sanitary sewage like 

waste from muncipalities including domestic and 

industrial wastewater.   

B. Storm:- This system carries strom sewage including 

surface run-off and street wash. This water does not 

require treatment before discharge.  

C. Combination:- This is a combination of domestic, 

sanitary and storm system.  

3.2 Smell Control 

     Wastewater contains a many pollutants causing foul odour. 

To get rid of this, odour treatment plants is installed nearby 

and odour causing reasons are eliminated. 

3.3 Scrutining  

     This process seggerigates large sized pollutants like 

plastics, twigs paper, glass, bottles, disposable items etc so 

that they may not interrupt the working of machines. For this 

process some special equipments are used and this material is 

then disposal off to some dump yard.   

3.4 Settling down 

     Primery treatment is a process where heavy metals and 

solids that are present in the water are settled down into 

different layers of removable waste. This process involves 

pouring the water in tanks and allowing the solid waste to 

settle down with time in the bottom of the tanks and some 

light waste material floats on water. Now floating pollutants 

are removed.  The sludge settled at the bottom is sucked out, 

concentrated by various methods to remove its water content 

and then is disposed off. The solids that are removed from 

primary treatment are handled by a sedimentation where the 

solids are made ready for land filling. In next step, water is 

pumped to next level. 

 3.5 Secondary Treatment 

    The secondary treatment is also known as the activated 

sludge process. Here water is treated  by  special process that 

helps in removing the huge amount of microbs. This process 

involves the use of filter beds that helps in purification of 

water. Seed sludge is added for break down further. Main aim 

of secondary treatment is to remove Biochemical oxygen 

demand (BOD) by organisms to avoid oxygen depletion in the 

recipient. The small amount of seed sludge feeds the bacteria 

& other micro-organism which also uses oxygen to produce 

foul smell. Air is pumped to this system which produces large 

particles which slowly settle down and all pollutants are 

collected at the bottom of the tank. There are three processes 

that are carried on in this step. 

3.5.1 Trickling Filter  

A special bed having plastic or carbonized coal is used for 

plants which are suplleid with variable range of wastewater or 

which are older ones. On to a large surface area of these beds, 

settled sewage sludge is added which formes bio film on it. 

Water gets filtered and is collected. These beds are also 

supplied by air to keep the system aerobic. Overloading 

should be avoided for such system to stop clogging as thick 

biofilm formed may not allow the water to filter through bed. 

Catalytic oxidation of an aqueous phenol system in air was 

carried out by Fortuny et al.
14   

in a bed reactor at mild 

temperature. The results show that the phenol break down, the 

distribution of products and COD are affected by the 

temperature, whereas the oxygen partial pressure is less 

affected. Daigger and Boltz
15

 describes some designes of 

empirical trickling filters. 
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3.5.2 Rotating disc containing reactors  

      Rotating biological filters are fixed-systems having  

rotating disks fixed on a horizontal shaft. RBCs were first 

used in Germany in 1960. The rotating disks enhances the 

growth of bacteria and micro-organisms present in the 

sewage, which are responsible for break down of organic 

pollutants in fractions. For this, micro-organisms need oxygen 

and food to live. The micro-organism in presence of air and 

water act on organic pollutants and break them down to 

fractions. Now passing this water containing broken pollutants 

is passed through secondary tank for clearification where 

sludge settles down.  Hiras et al.
16

 reported  two-stage rotating 

biological contactor treating municipal wastewater. For 

removal of organic compounds & nitrogen Hassard et al.
17 

reviewed Rotating biological contactors for treatment of 

wastewater. Rotating biological contactors (RBCs) were used 

in 1970s for wastewater treatment. The process of  RBC has 

been used for removal of pollutants like medicines, chemicals 

etc. Padhi or Gokhale
18  

explained benzene control from waste 

gas streams with a sponge-medium based rotating biological 

contactor. 

 3.5.3 Sludge activation 

      The activated sludge process is a type of wastewater 

treatment process for treating industrial or sewage wastewater 

using bacteria and protozoa in aeration. The process was 

developed around 1912-1914. Jobbagy et al.
19 

proposed 

encouragment of filament growth (biological floc) to be used 

in an industry as sludge treatment plant. Activated sludge is a 

general suspended-growth method of  treatment. Activated 

sludge plants undergo a variety of mechanisms and processes 

using dissolved oxygen which helps growth of bacteria that 

removes organic material. Harada et al.
20 

studied organic 

removal efficiency of pilot-scale combination of UASB and 

DHS in comparision with activated sludge treatment from 

municipal waste. 

3.6 Bio-solids handling 

      Many house activities like washing, flushing etc produce 

biosolids which is considered as sewage. The sewage is 

heated at room temperature and then treated for anaerobic 

digestion for almost a month. Methane gas is produced in this 

and a nutrient rich bio-solids is formed which is recycled and 

water is removed  into local firms. The methane gas formed is 

used as a source of energy. This gas can also be used in 

boilers to generate heat for digesters. 

3.7 Tertiary treatment 

     Tertiary water treatment is a treatment after which water 

can be released to a delicate ecosystem. After this treatment 

water becomes so clean as obtained by cleaning raw water for 

drinking purpose. The tertiary treatment stage  removes  99 

percent of the impurities from the wastewater. The tertiary 

treatment is the advanced treatment which removes that kind 

of constituents which are not possible through primary and 

secondary treatment. This produces water with equivalent 

quantity of drinking water. Matilainen and Sillanpaa
21 

proposed wastewater treatment by removal of natural organic 

matter through coaugulation. NOM can be removed from 

wastewater by several methods but the most reliable methods 

are i) coagulation ii) flocculation iii) sedimentation & iv) sand 

filtration. 

3.8 Disinfection 

     The last step for purification of water is disinfectionation. 

For this, water is kept in a tank containing chlorine and 

sodium hypo chloride for at least 20-25 minutes. As 

disinfection process governs the health of human beings, it is 

the most important part of the whole wastewater treatment 

process. Saien or shahrezaei
22 

proposed the use of nanotitania 

photo catalyst and ultra violet light emission in petroleum 

refinery for removal of organic pollutants from wastewater. In 

this process a mixing reactor was used of cone shape which 

was circulating upwards and was not having any dead zone. 

Kang et al.
23 

reported water treatment by ozone, hydrogen 

peroxide and UV radiation. Advanced oxidation processes 

(AOP) by them was defined as involvement of hydroxyl 

radicals (OH*) to attain water purification. Abdessemed et 

al.
24 

reported the use of photochemical systems for 

degradation of wastewater containing combined chlorine and 

UV light lamp. Legube or Leitner
25 

define advanced 

technology for water treatment using catalytic ozonation. 

Catalytic ozonation is a process of activation of ozone with 

metals in solution. Where metals in different forms are found 

to support ozone to work efficiently. The different forms of 

metals are reduced metal, oxides or deposited form. 

3.9 Sludge Treatment 

      Slurry, solid or semisolid which is produced while treating 

wastewater and accumulates in plants for sewage treatment, is 

known as sludge. It is of two types  i) Primary  sludge which 

is generated by sedimentation or any chemical process and ii) 

Secondary sludge is obtained by biological treatment & is an 

activated biomass. The sludge obtained from both treatment 

needs to be concentrated for further treatment. Thus it is 

added to a thickening tank where it settles down & separates 

from water. This process may need a day or two for 

settlement. The sludge is then treated and released in 

environment for further uses like agricultural etc. 

4. Conclusion 

     Treatment of wastewater is must to keep the environment 

clean and protected. Thus a promotion to the process should 

be given worldwide. Wastewater from houses, industries, 

refineries etc are treated in wastewater treatment plants. These 

https://en.wikipedia.org/wiki/Germany
https://en.wikipedia.org/wiki/Oxygen
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plants ensure the quantity of treated wastewater before its 

release into the environment. This treated water can be used 

for cooling in same wastewater treatment plants again. It is the 

duty of such plants to ensure that the quality of released water 

does not pollute the environment, becomes useful for people 

and animals, can be used for irrigation, washing etc purpose 

and should not harm natural sources of water like river, ponds, 

lakes etc. Such wastewater treatment plants may provide an 

alternate path to meet out scarcity of potable water also. 
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