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Abstract— As per the current scenario, water 

scarcity is increasing at a higher rate and they 

are polluted by various anthropogenic sources 

including industrial, agricultural and household 

waste. To reduce this scarcity proper treatment 

should be done before discharging it in the 

natural stream and the level of treatment 

required depends upon the quality of 

wastewater. Various techniques are available 

for treatment in order to remove contaminants 

such as suspended solids, inorganic salts, heavy 

metals, pathogens, etc. The ultimate goal of 

wastewater treatment is to provide protection to 

human health and the environment. The main 

aim of this paper is to explain the various 

effective technique to be used in wastewater 

treatment. 
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1. INTRODUCTION 

 

Wastewater is a byproduct in liquid form 

discharged from the municipal, industrial and 

agricultural sectors. Municipal Wastewater is 

degraded water released by human beings for 

domestic and commercial use. Floating materials, 

settable solids, organic and inorganic solids, 

dissolved gases, oil, and microorganisms, as well 

as chemical oxygen demand (COD), are present in 

municipal wastewater [1]. Depending upon water 

use at different places quality of wastewater vary. 

Wastewater treatment plants are devoted to 

removing most of the pollutants while delivering 

water with little or no risk back in the stream, river, 

lake, groundwater, or industrial reuse. In general, 

domestic wastewater is one of the largest pollution 

sources due to its volume and concentration. So, it 

has the potential to cause severe water pollution. 

Hence, municipal wastewater must be treated and 

reused in an environmentally sound manner before 

it is discarded [2]. 

In India, the living standard is getting 

upgraded with the development of the economy, 

which consequently increases the generation of 

wastewater which is harmful to the environment in 

various aspects. 

Wastewater treatment technologies are 

categorized into three major groups: Physical, 

chemical and biological processes, Physical unit 

operations depend purely on the physical 

separation of pollutants from wastewater without 

causing a significant change in the chemical or 

biological characteristics of the treated water 

Chemical processes are referred to as additive 

processes, as they require the addition of chemicals 

to react with the desired contaminants and remove 

it. The additive nature of chemical processes makes 

them less attractive compared to other processes as 

they increase the net dissolved constituents in 

wastewater and render it impractical to reuse in 

other applications. Biological unit processes utilize 

microorganisms for the biodegradation of 

contaminants in wastewater, and the main aim of 

these processes is to reduce the organic content and 

nutrients in wastewater. Biological units are 

generally classified into aerobic, anaerobic or 

facultative depending on the availability of 

dissolved oxygen in wastewater [3] 

 

2. RECENT WASTEWATER TREATMENT 

TECHNIQUES 

2.1. GEOSYNTHETIC 

Geosynthetic is typically defined as any permeable 

textile material used as a filter that allows passage 

of water while retaining soil particles. Geotextiles 

are made from synthetic fibers such as polyester, 

polyethylene and polypropylene [4].  
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Rapid dewatering of large volumes of slurries, ease 

of construction, convenient placement, high 

efficiency, low cost, labor savings, and low 

environmental impacts make it more feasible than 

other traditional dewatering techniques[5].  

Functions performed by dewatering tubes are 

interrelated shown in figure 1 includes 

containment, dewatering, and consolidation. High 

water content in filled materials is hydraulically 

pumped into the tubes during pumping liquid 

escapes while solid particles trapped inside the 

tube. This whole process is repeated until the tube 

is filled with solid particles. These solids can be 

handled as dry material, increasing options for 

transportation and disposal [6]. Geotextile tube is 

generally 30 to 300 m long and 2.4 to 14 m in 

circumference [7]. Geosynthetic bed (figure 2) 

performs same the function as drying beds that 

remove water from slurry with the aim that 

obtained water further goes for conventional 

treatment [8].  

 

 

 

 

Fig. 1.  Mechanism of Geosynthetic (Source:-pgatech.com) 

 
Fig. 2. Geosynthetic bed (Source:-pgatech.com.ph) 

 

2.1.1 TYPE OF GEOSYNTHETIC: 

A. Woven (looks like mail bag sacking) 

B. Non-woven  

   a. needle punched (looks like felt) 

   b. heat bonded (looks like iron felt) 

2.1.1.1 WOVEN: This geosynthetic is made from 

weaving monofilament, multifilament. Weaving is 

a process by which interlocking yarn is to make 

woven geosynthetics. 
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2.1.1.2 NON-WOVEN: This is a fabric, like 

material made from staple fiber and long fibers 

bonded together by chemical, mechanical, heat or 

solvent treatment. 

Mendonca et al. Found a higher reduction in slurry 

volume after drying about 24.9 % during the use of 

a geosynthetic bed while 16.5 % during the use of a 

traditional sand filter bed[9]. 

Under the Namami Ganga project, UP Jal 

Nigam in collaboration with Geo Contractors 

(NGO) for treating sewage water to achieve zero 

sewage flow during the past Kumbh with the help 

of innovative techniques. A special technique is 

used by them i.e. geosynthetic dewatering tubes 

shown in figure 3 along with bioremediation to 

check and treat sewage from 46 drains directly 

flowing into river & they ensured zero sewage 

discharge in Ganga. 

 

2.2 SOLAR POWERED 

ELECTROCOAGULATION (SPEC) 

 

Electrocoagulation (EC) is a low cost wastewater 

treatment technology. Suspended solids present in 

wastewater is effectively removed at sub-

micrometer levels. In electrocoagulation 

suspended, dissolved, or emulsified contaminants 

in an aqueous medium are destabilized by 

introducing an electrical current into the medium. 

In EC, the EC reactor is made up of electrolytic cell 

with one anode and one cathode. EC system 

essentially consists of pairs of conductive metal 

plates in parallel, which act as monopolar 

electrodes. It also required sacrificial anodes. To 

operate EC direct current (power supply), 

resistance box and multimeter is required[11]–[14]. 

Electrocoagulation is dependent on current 

density[15]  

  

 

Fig. 3. Geosynthetic dewatering tube used during Kumbh, 2019 [10] 

SPEC wastewater is treated by using DC power 

supply obtained directly from the photovoltaic 

(PV) panel. In electrocoagulation two electrodes 

for anode and cathode are used, oxidation and 

reduction reaction of  wastewater occurs at anode 

and cathode respectively in figure 4. Aluminum 

(Al) or Iron (Fe) are used as electrodes and their 

cations are generated by dissolution of sacrificial 

anodes upon the application of direct current. For 

water treatment and wastewater treatment usually, 

Al and Fe is used respectively. After the reaction, 

low density particle floats on the surface while 

higher density particle settles down as sediment 

[16], [17].  

Various studies were done using the SPEC to treat 

wastewater. Sharma et al. under optimum condition 

found that with the help of SPEC turbidity and 

organic matter can be removed with an efficiency 

of 91% and 90% respectively [18]. According to 

Nawarkar et al. COD, Turbidity and TDS can be 

removed with an efficiency of 92.01%, 93.97% and 

49.78% respectively [19]. Romero found oils and 

phenol removal with 59% and 32 % efficiency 

respectively from wastewater[20]. SPEC is more 

efficient in comparison to traditional coagulation in 
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colour, COD and BOD removal. This is also cost 

effective in comparison to other treatment methods 

Therefore, it is feasible for water and wastewater 

treatment.  

 

Fig. 4. Principal of electrocoagulation [16]

2.3 REED BED WASTE WATER 

TREATMENT SYSTEM 

 

Reeds beds are shallow beds filled with gravel and 

planted with plants like reeds, designed for the 

treatment of wastewater including sewage, 

industrial, agricultural and road wastewaters. 

During treatment, wastewater is passed through the 

root zone of the reeds. It is considered as one of the 

reliable and effective secondary and tertiary 

treatment methods. First such system was designed 

by NEERI at Sainik School, Bhubaneshwar, Orissa. 

Its performance was very good in BOD removal 

i.e. about 90% and Nitrogen removal i.e. about 

63%. (CPCB 2000). It is a type of biological 

wastewater treatment system governed by the 

combined action of plants and bacteria. Wastewater 

is passed through this basin where it undergoes 

treatment by physical, chemical and biological 

interaction of wastewater with gravel, 

microorganisms, plants, and atmosphere. This 

system of treatment is also known as root zone 

technology (RZT) or constructed wetland.  

This system is more effective than conventional 

waste water treatment technologies[21]. 

The principle of this technology is to 

activate microbial processes that stimulate the 

natural breakdown of polluting compounds in the 

specific waste water. This breakdown of pollutants 

is due to special characteristics of aquatic plants, 

atmospheric oxygen introduced into soil by plants 

enhancing the growth of microorganisms. The 

Plant also takes certain nutrients from wastewater 

itself. 

2.3.1 TYPES OF REED BEDS: Depending upon 

flow reed beds are of two types: Horizontal Flow 

Reed Bed and Vertical Flow Reed Bed. The 

horizontal reed bed is the one in which the filtered 

water is collected in a horizontal manner. The 

vertical reed bed is the one in which the filtrate is 

collected in the bottom of the apparatus. 

 

2.3.1.1 Horizontal Flow Reed Bed: The effluent 

enters at one end and travels horizontally through 

the reeds root zone, before being discharged on the 

far side of the bed. These reed beds work 

particularly well for low strength effluents or 

effluents that have been pre-treated.   

                                       

2.3.1.2 Vertical Flow Reed Beds: The reed beds 

are lined with deeper structures made up of layers 

of various sized gravels planted with reeds. In this 

system effluent is delivered to the top of the bed in 

batches, floods the surface of the bed and drains 

through. Each batch traps oxygen in the bed 

leading to an aerated system. Vertical flow system 

are more efficient than horizontal flow reed-beds 

and handle stronger strength effluent. 

 

2.3.2 WORKING OF REED BEDS: Primary 

treated effluent from the source is initially filtered 

prior to entering the reed bed through an efficient 

filter fitted to the wastewater collection tank or 

septic tank outlet pipe then it passes through reed 

bed system (see figure 5). The Phragamites karka 

and Phragamites australis are one of the most 

common species in the world. It is tough adaptable 

plant, which can grow in polluted waters and find 

sustenance in sludge. The plants create oxidized 

micro-organisms, perform stabilizing organic 

matter. Reed bed is highly efficient in bacteria 

removal with efficiency 94.2 % and 99.9 % 

pathogen removal. [23].      
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3. CONCLUSIONS 

 

This review provides an outline of various cost 

efficient wastewater treatment processes including 

SPEC, geotextile tubes, and reed beds. These 

systems are more efficient in removing various 

pollutants in comparison to other conventional 

treatment processes. The average removal 

efficiency varies in the range of 85 to 95 % for 

different pollutants. SPEC is best for the removal 

of colour, BOD, COD, oils, etc. Geotextile tube is 

most efficient in removing solid particles and 

reduces the sludge volume and for BOD removal in 

the range of 80-90% reed bed will be best. From 

various studies, these systems are found to be 

economical, feasible and energy-efficient for 

wastewater generated by various domestic, 

institutional and industrial activities.  

 

Fig. 5. Cross section of reed bed along with its working, copyright: Orbicon [22] 
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