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Abstract: India considered to be world’s seventh largest and world’s second most populated country. India right now 

is facing a major problem of water scarcity problems. Most of the population of India is not able to get clean water for their 

daily uses. Many deaths occur because of shortage or by using polluted water for their daily needs. Water scarcity leads to 

many problems such as decrease crop cultivation resulting in food shortage which indeed will decrease the economic 

condition of country as most of the economic growth depends on the farming and other cultivation processes. On domestic 

level we should recycle domestic greywater and reuse in daily lives as it helps in reducing the exploitation of water resources, 

hence saving them. This paper contains review on the different recycling methods of grey water. Suitable recycling techniques 

should have ability to achieve excellent removal of organics, solids and surfactants. Greywater reuse is one of the main 

alternatives of reducing the fresh water consumption in households, industries and commercials infrastructure. Grey water, 

a mixture of waste water from laundry, bathroom and kitchen can be treated and reused for activities like landscape irrigation, 

toilet flushing and ground water recharge. Thus, the reuse of treated greywater can help us with saving the freshwater 

resources. 
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I. INTRODUCTION 
 

Grey water is termed as part of stream of wastewaters, which includes water from wash basins, bath tubs, showers 

and washing machines sometimes excludes kitchen waters. Greywater does not include toilet flushing water so it is termed 

as black water. In standard households 80% of the wastewater comprises of greywater. Survey report shows that greywater 

flows start with 15-55 L/day/person to 90-120 L/day/person which can be treated and recycled. Greywater quantity and 

features completely rely on location, greywater source, and personal habits, and personal activities, number of people and 

income of family. 

 

Grey water recommended treatments depend on the composition of the greywater and its reuse application. Reusing 

greywater varies form garden spraying, car washing, toilet flushing, cooling, ground water recharging, and street washing. 

Greywater treatment can be broadly classified as physical, chemical and biological processes. 

 

Greywater may comprise: 

1) Micro-organisms such as bacteria, viruses etc. 

2) Chemicals from soaps, shampoos, dyes, toothpaste, detergents, bleaches and other products (like boron, phosphorus, 

sodium, ammonia and other nitrogen-based compounds). 

3) Food, hair, body cells, fats and dirt. 

 

The main difference between greywater and blackwater is the organic loading, compared to greywater black water has 

more organic loading than greywater. Due to hike in industrialization and development, there is an increase chance of 

greywater reuse in developing countries such as India.  

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME 5, ISSUE 4, APRIL/2018

ISSN NO: 2394-8442

http://iaetsdjaras.org/289



 

 

 
Fig [1]: Water requirements in different household activities. 

 

Physical characteristics of greywater are temperature, colour, turbidity, and suspended solids. The temperature of 

greywater is often higher than that of the municipal waste water supply and within the range of 18-30 degrees Celsius. 

Chemical parameters of greywater are pH, alkalinity, electrical conductivity, biological oxygen demand, chemical oxygen 

demand, nutrient contents (nitrogen, phosphorus), disinfectants, bleach surfactants or organic compounds. 

 

Investigation of treatment and recycling grey water has been reported since 1970s. In the starting technologies 

studied were mainly based on physical treatment such as coarse filtration and membranes. In late 1990s, reports showed that 

newer technologies such as use of membrane bioreactor and cheaper technologies such as reed beds and ponds were used 

to treat grey water. 

 

Greywater can be taken as one of the alternative for providing non-potable water for household usage which indeed 

will reduce per capita water usage by around 40%. For this reason, this is considered as an attractive and sustainable way to 

save fresh water resources around the world. Grey water reuse is considered next to rainwater harvesting when it comes to 

reuse of water.    

 

II. TREATMENT PROCESS: REVIEW 
 

[1] Insang Song et al (2009) organized experiments on greywater treatment by microfiltration and oxidation operation and 

the feature study was made in laboratory scale. The sample was taken from 150 apartments and seasonal difference were 

considered. The A2O membrane system involves anoxic, anaerobic and aerobic microfiltration membrane. The capacity of 

anaerobic bioreactor is 2.5L. the oxic and anoxic bioreactor are connected to circular columns with working volumes of 8L 

and 2L respectively. The mixed liquid of oxic bioreactor was returned to anoxic bioreactor with an internal recycle ratio of 

1.5 by a pump. Total 60 days the experiment was carried out in which Hydraulic Retention time was maintained in the 

following way 1.2h for anaerobic reactor 0.96h for anoxic reactor and 3.84h for oxic reactor, in total maintained for 6h. The 

food to microorganism ratio was maintained at 0.11-0.17 kg Biochemical Oxygen Demand per day. Mixed liquid suspended 

solids was maintained at 4500mg per Litre.  The membrane was hollow fibre, and its pore size was 400 nm and the material 

used was polyvinyl difluoride. The disinfection system consisted a ozone reactor which had a ozone generator, an ozone 

detector, an acrylic reactor, bubble removing equipment, Potassium Iodide solution and equipment to destroy extra ozone 

particles. The setup was to get rid of colour, turbidity and the organic material from the grey water collected and to make it 

reusable in the college campus premises.     

 

[2] Saroj B. Parjane et al (2011) presented greywater reuse system developed for small college campus in rural areas. The 

greywater treatment setup had a combination of natural and physical operations such as aeration, primary settling with 

poured water flow, filtration and agitation, hence called as hybrid treatment setup. Performance of the setup was investigated 

for the recycling of grey water from bathrooms, laundries and basins from the hostel in the college campus. The grey water 

treatment setup was designed for around 180L per hour capacity and comprised of primary settling tank with cascade flow 

of capacity 20 litres, agitation tank with the capacity of 15 litres, aeration tank with a capacity of 15 litres and a filtration unit 

with capacity of 20 litres. 
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 The greywater was collected from the bathrooms, basins and laundries of the hostel in the college campus.  A pump of 0.5 

HP was used to transfer collected greywater to the primary settling tank. According to the tests performed it was seen that 

the average organic load in the collected greywater was around 327 mg COD per Litre. The solids in the collected water was 

found to be 24% suspended particles and 76% was found to be dissolved. All the parameters of the greywater were reduced 

to the permissible limits. An average 85% of the organic load was removed and 50% of cations & 46% of anions were 

removed by the natural adsorbents used in the filtration unit. 

 

[3] Folke Gunther et al (2000) this paper presents a triplicate infiltration wetland pond system for greywater purification. 

The name of the system was proposed to be wet park due to park like composition and wetland like structure. The greywater 

collected is let in under the roots of the vegetation and stored in pond and is repeated three times to reduce the incoming 

pathogen and BOD. After the last pond greywater is let into sand filter and then is collected in the well. He implemented in 

Sweden in University Building where the greywater and blackwater connection were different and the greywater was let into 

to the wetland for further purification. The area requirement for the wetland plant is 1200m2. It was found that the net 

export quantity of recycled greywater was around 700 m3 per year.  He proposed that this method was cheaper than the 

conventional one. After one year of experiments water was collected for the tests and it was seen that the water collected 

from the last tank was appropriate to reuse in the university building for toilet flushing.  

 

[4] Krupa Naik et al (2016) in this paper the author has proceeded with an experiment in a small village Rajupura in Gujarat 

with a population around 900 people. In the text she shows that the greywater was directly dumped in the rivers whereas 

the blackwater was directly transferred to the septic tank. Instead dumping greywater in the rivers, it can have treated onsite 

using treatment plant and can be reused in domestic application like toilet flushing. It was found that total usage of fresh 

water was around 135 litres per capita per day. Paper also shows that greywater produced is around 60% of the fresh water 

supplied. After calculating it was found that the amount of greywater produced in the village was around 72900 litres per 

day. She proposed that we can recycle the greywater collected and can be reused in various domestic households. The paper 

presents both mechanical and aerobic system for treatment of the greywater. During the preliminary tests it was noted that 

the greywater in the village had a higher value of BOD that is 274mg/litre and high total solids around 1080mg/litre which 

should be 30mg/litre and 100/litre respectively as per Indian standards for inland water standards. In the test a treatment 

model was made to reduce the BOD and total solids in the water. The model contained sand filtration process in which 

thickness layer of the sand had to be varied for the water to come according the Indian standards. It was seen that after 

filtration the BOD had dropped down to 35mg/litre and total solid had dropped to 104mg/litre. From the experiments they 

carried out they concluded that greywater treatment is cheaper than the wastewater treatment. Mainly most of the wastewater 

contains 50-80% of greywater therefore cost of waste water treatment can be reduced by proposing greywater treatment 

plant.   They concluded that the recycled greywater can be reused for further irrigation and the exploitation of natural water 

resources can be reduced. 

 

[5] Simon jaboring et al (2013) a critical review of greywater treatment of specific household by a combination of moving 

bed biofilm reactor and membrane filtration. An analytical research was done for 10 months on 200L of greywater per day, 

with different stress and temperature concentrations to achieve the results of max efficiency use. But a stress condition for 

removal of natural colour from greywater was just about 80% and was hardly visible in the effluent. Also, the energy 

utilization could only be reduced to 1.26 kWh/m3 when a constant flow rate of stabilized flux is applied. Thus, this seems 

to be working for this specific household only and further reduction of energy and stress are ought to be pending. 

 

[6] Erwin Nolde et al (1999) analytical research on different greywater systems for past 10 years in Germany. It was realized 

that biological treatment was vital for treatment of the greywater to avoid any technical and health problems, also would 

help to increase public acceptance. Bigger treatment plan can be efficiently used to reduce power consumption to 

1.5kWh/m3 by UV treatment methods but wouldn’t be cost effective for smaller plants. Thus, according to author’s research, 

greywater processing is technically feasible and the treated water was also approved by the berlin senate department for reuse 

in flushing. 
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[7] Eduardo de Aguiar do Couto et al (2014) is a project-based research journal which solely focusses on greywater 

treatment plants in airport. According to the researchers survey a large airport produces greywater equivalent to a small city, 

thus treatment of it is necessary for sustainable growth. Anaerobic filtration methods were used with UV filtration using two 

500 L tanks and flow rate of 2.82 m3 per day. Regular sampling was done keeping in mind the various parameters of non - 

potable water according to Brazilian standards. Cost estimation shows an inflation rate of 6%. Thus, suggesting that the 

greywater treatment unit for airport is viable and feasible. 

 

[8] S.Arden et al (2018) is a research based review journal in which the usage of constructed wetlands is shown for the 

treatment of greywater in the urban areas. The main motive is to sublimate the issue of dwindling water supply and scarcity 

of water used for domestic purposes. Various researches suggest that constructed wetlands are more economical and 

energetically efficient when it comes to greywater treatment. Round the world, many countries have adopted a certain set of 

standards for greywater treatment. For example, the USA has state wise classification of the treatment of greywater and its 

usage as the geography of the country is varied from the vast east to west stretch. In Australia, the biological and chemical 

dynamics of greywater are paid special attention as the region experiences drought conditions very often. But, there have 

only been a few researches or studies that give a valid proof of the presence and treatment of pathogens present in greywater. 

Also, there is no specific evidence obtained about the same in constructed wetlands. 

 

Greywater is characterised into various parameters when it comes to treating it in constructed wetlands. It can be 

differentiated in two sectors. ‘Light’ and ‘Mixed’. It is generally of low strength and less polluted. Mixed wastewater or Black 

water has the highest strength. When the values of COD and BOD in greywater are high, then it is understood that the 

amount of water detergent through laundry and food waste is present in a large amount. So, Biological treatment is necessary. 

Also, a large variety of pathogens exist in greywater like Pseudomonas Aeruginosa, Staphylococcus Aureus, Escherichia Coli. 

For all the parameters, the range of influent parameters is liable for the chemical and physical ranges of light greywater even 

though mix of source water is treated. BOD is a biological process and is prevalent to redox conditions where it can be 

expected that more aerobic environments exist for the increase in BOD removal rate as oxygen is available to satisfy the 

demands. Temperature and chemical composition of greywater may affect its treatability. TSS is removed from greywater 

through mechanisms like settling, flocculation and filtration. It is found that bathroom sink particles were a dominant 

fraction with a mean particle size of 0.1 micron. Bacteria vary from a size of 0.2 micron to 1.0 micron that can be removed 

in constructed wetlands. Like in constructed wetlands, disinfection techniques are used to treat greywater. The most 

commonly used processes are chlorination, ozone and ultraviolet radiation. Turbidity is most highly reported impurity in 

greywater. It can influence the effectiveness of the disinfection technique. 

It can be concluded that greywater can be treated using appropriate disinfection unit processes which will work in unison 

with constructed wetlands. 

 

[9] Amr M. Abdel-Kader et al (2013) presented a research paper which describes how efficient the treatment of greywater 

is when a rotating biological contactor system is employed. The GPS-X programme was used to study and simulate the 3 

different plants. Greywater of varied effluent concentration was used as a specimen and the results obtained were published. 

It was then understood that greywater treated through RBC system was useful in many ways. The main objective of greywater 

treated from RBC system is used for toilet flushing. The GPS-X programme used is an advanced interface to assist simulation 

as well as the dynamic modelling of industrial and municipal wastewater. The RBC plant consists mainly of three sectors. 

An RBC tank unit, a settling tank and a disinfection tank unit. It is here where the different concentration of greywater is 

tested. Results from an environmental institute in Turkey were taken into consideration. It was found that the average 

influent flow rate was 400 1/d, liquid volume was found to be 0.2 cubic meter and maximum biofilm thickness of 1mm. 

The RBC tank included 36 discs with a combined disc area of 16.1 square metre. To pump the screened greywater into the 

inlet of RBC tanks, ‘Peristaltic Pumps’ are used. According to certain guidelines, the BOD should not exceed 10mg/L and 

TSS must not cross 5mg/L for urban reuse and all kinds of irrigation. The pollutant removal efficiency in RBC is very high 

if compared to MBR technique. Though, the RBC needs a vast amount of energy which is up to 1.2KW/hr but is lesser 

than the energy consumed by MBR or SBR. 
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The conclusion obtained that the efficiency of TSS removal was 83.6%,92.8% and 95.9% for three different concentrations. 

For BOD, the removal rates were 94.2%,95.5% and 95.9% for the same three concentrations. It is understood that efficacy 

of RBC system increases with an increasing loading rate which is up to 5.0g BOD/sqm. A sand filtration unit is required for 

guaranteed disinfection. 

 

[10] Amit Gross et al (2007) This journal discusses the use of a new system called Recycled Vertical Flow Bioreactor 

(RVFB) for recycling greywater in domestic households. The researchers at Ben-Gurion University in Israel developed this 

system. The RVFB was designed to address the limitations of existing commercial GW systems. There are four modules in 

the RVFB system. RVFB system reduced effluent concentrations for NO3-N, total ammonia nitrogen, NO2-N, total 

suspended solids, boron, anionic surfactants to below the levels considered acceptable for either recreation or irrigation from 

greywater. E. coli, Staphylococcus aureus, and pseudomonas aeruginosa were present at high levels in the beginning of each 

treatment cycle but after the treatment cycle, they were down to levels acceptable by USEPA criteria for recreational water 

quality. 

 

[11] Almoayied Assayed et al (2015) this journal consists the study of a new system to be implemented for greywater 

treatment called Drawer compacted sand filter. The traditional sand filter design was modified heavily in order to implement 

this new method of greywater treatment. The entire sand filter section is divided into many layers which are 10cm high each. 

All these layers are placed in a movable drawer which is placed on top of one another in a linear way. Such a design helps to 

remove many disadvantages in traditional sand filters such as clogging, emission of bad odours and need for a large in order 

to carry out the filtration. In order to validate the design DCSF samples were taken and tested for a period of 18 months. 

The samples were tested for the presence of BOD5, COD, TSS, Ph, EC AND E. coli. The results showed that the DCSF 

samples tested were acceptable and quite feasible. Thus, it was proved the Drawer Compacted Sand Filter was an effective 

way to treat Greywater. 

 

[12] W.H. Chin et al (2009) discusses the consequences of treating greywater by UVC/H2O2. In this paper the application 

of the UVC/H2O2 for greywater treatment is explored and the effects of PH and H2O2 dosage on the removal of chemical 

oxygen demand (COD) from the greywater are discussed along with the change in biodegradability of the greywater during 

the treatment. The main component of this treatment method is the photo-reactor. It is fitted with two 15w UVC lamps. 

These lamps are placed on opposite sides of a quartz sample sleeve. The sample received an irradiation intensity of 1.8x10-6 

mole of photon s-1.  

 

[13] Sibel Barısci et al (2016) this journal focuses on the treatment of greywater by Electrocoagulation using hybrid 

electrode combinations. Greywater (GW) treatment by the electrocoagulation (EC) process was investigated in this study. 

Eight different electrode combinations were evaluated. The effect of such important parameters as current density, initial 

pH and supporting electrolyte concentration (SEC) on the GW treatment by EC were researched. The highest COD removal 

was obtained with the Al–Fe–Fe–Al hybrid combination. Current density of 1 mA/cm2provided the highest efficiency. 

Further increase of current density did not show better performance. The original pH value (7.62) was found to be the most 

suitable condition. SEC did not affect the removal efficiencies. The EC process showed good performance to treat GW and 

provided allowable limits to reuse. The energy consumption was 9.46 kWh/m3for optimum conditions. 

 

III. CONCLUSION 
 

Man is dependent upon the water resources since the beginning of times. From all the journals that have been 

reviewed, it can be stated that every author is trying to find certain techniques for conserving as well as reusing water as the 

resource scarcity is gaining higher levels each day. It is known that many places do not provide its` population with water 

for the most basic needs. So, it has now become but necessary for such communities to use the resource wisely. Scientists 

whose journals have been studied and reviewed state various scientific solution for reusing waste water by dividing the 

resource into two different categories.  
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The one which can be reused and the other which is considered as waste water. Usage of various chemical and 

physical techniques are described by the scientists with proven results. The best methodology for the treatment of greywater 

was prescribed by Amr. M Abdel Kader. A rotating biological system was employed to purify greywater. The TSS and BOD 

removal rates using RBC (Rotating Biological Contractor) were found to be higher than the MBR (Membrane Bio Reactor). 

The inference one can draw is that wastewater can be reused if it is put through certain chemical and physical processes 

which thereby conserves the resource and reduces overexploitation of the same. 
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