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ABSTRACT- This project proposes a sustainable greywater filtration system for residential-scale water reuse.
Recycled greywater can be used in toilet water, outdoor irrigation, car washing, and clothes washing, reducing the
demand for potable water. Although pilot-scale systems have been demonstrated for greywater recycling, residential-
scale applications remain unexplored, as treatment options on a residential scale are limited. Water being one of the
largest resources for the everyday lifestyle, still currently the whole country is facing the scarcity of water. Though it is
available in plenty butstill it is very less to use and take in application and practicality. To fulfill the major and minor
and every requirements of the society there is a great need of saving the water and also the main thing to do is making
the water to apply in the everyday lifestyle. The amount of waste water in the country is very large. So not much but at
least treating the waste water can greatly help in helping with the current situation. Wastewater is any water that has
been contaminated by human use and activities. Wastewater is used water from any combination of domestic,
industrial, commercial or agricultural activities and any sewer inflow or sewer infiltration. Therefore, wastewater is a
after product of domestic, industrial, commercial or agricultural activities and use. Also there is scarcity of water
situation going on since ages in the entire country. Therefore there is a need to make into use the waste water by
treating it by such means that another system should not get disturb and also those means should be affordable and easy
to apply in practical work. The issue of greywater management — which is defined as all sources of domestic
wastewater excluding toilet wastewater — is gaining more and more importance, especially in developing countries
where improper wastewater management is one of most important causes for environmental pollution and fatal
diseases. In recent years not only the threats of improper greywater management have been recognised; there is an
increasing international recognition that greywater reuse, if properly done, has a great potential as alternative water
source for purposes such as irrigation, toilet flushing and others. The present study research the recent developments in
grey water treatment using coconut shell.

KEYWORDS- Greywater, Coconut Shell, Wastewater, BOD, COD, TSS, Infiltration, Domestic
I. INTRODUCTION
1.1 BACKGROUD OF THE STUDY

On a global scale, the decreasing availability of conventional water sources has increased the demand for high quality
freshwater. This forces everybody independently to think the alternative and sustainable solutions to manage this
valuable resource. In India, about 25 billion liters of untreated wastewater discharged into the water bodies every day.
The untreated wastewater will lead the environment as stake and well being /health of the people at risk by increase
infectious disease. However, the sources of water problem keep rising, and among of them are called greywater. In the
reality, the greywater discharge is a varied significantly with time of day and day of the week and affluence of the
household. The major source of greywater is the laundry and it generates about 25% of a household daily water use.
The laundry outlet is the one of the greywater pollutant that affected the soil in a ditch. The laundry water containing
high salt and phosphorus concentrations can lead to salt accumulations in the soil and stunting of plants with low
phosphorus tolerance . Furthermore, greywater is also a wastewater derived from the kitchen, bathroom (i.e., discharge
from the hand basin, shower, and bath) and laundry water. However, greywater does not include wastewater that is
discharge from the toilet use but hence considered as black water. Besides, greywater is generated in different
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quantities between households within one community and depend on different factor such as lifestyle and household
activities.

Wastewater is any water that has been contaminated by human use and activities. Wastewater is used water from any
combination of domestic, industrial, commercial or agricultural activities and any sewer inflow or sewer infiltration.
Therefore, wastewater is a after product of domestic, industrial, commercial or agricultural activities and use. Also
there is scarcity of water situation going on since ages in the entire country. Therefore there is a need to make into use
the waste water by treating it by such means that another system should not get disturb and also those means should be
affordable and easy to apply in practical work. Greywater exhibits significant variations in composition; within a
specific sample group, within an individual showering or bathing operation and also between reported schemes. The
variation between the schemes reflects differences in washing habits both in terms of product type and concentration
used by an individual. The relatively small scale of the majority of greywater schemes means that the variations seen
from an individual can have a pronounced impact on the overall characteristics of the greywater to be treated (Jefferson
et al., 2001). The composition of greywater also varies with time because of the variations in water consumption in
relation to the discharged amount of substances.

The purpose of this project is to prepare a cheap, cost efficient, simple, affordable and sustainable treatment of grey
water for household purposes. Activated charcoal and sand filters were evaluated for the purpose of grey water
filtration. The treated grey water can be used for non-potable purposes such as irrigation, car washing, urinals and toilet
flushing, fire protection, etc. To achieve this objective samples were collected from households and series were
collected from households and series of treatments such as pH, TDS, Alkalinity, BOD, COD were carried out. We have
compared the results of effluent (chemical and physical properties) from slow sand filtration and slow sand filtration
aided with Activated Charcoal filter. Thus, from the results an attempt has been made to prepare a household model for
the treatment of Grey water by using activated charcoal and then reusing it for various purposes. This project will help
to understand a new approach of an environmental friendly household filtration techniques.

1.2 DEFINITION

Grey water is the waste water that is produced from the households stuff or office buildings from the channels without
feces i.e. the water not from the toilets. Grey water contains less pathogen compared to the toilet water. The water
collected is free from all types of feces and excretion process.

[Fig.1.1: Grey water Sample collect from , Nag River; Nagpur]
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[Fig.1.2: Grey Water, Nag River; Nagpur]

1.3 CHARACTERISTICS OF GREYWATER

A large compilation of data concerning physical and chemical characteristics of greywater was done by (Eriksson et al.,
2002). Generally greywater is divided in four greywatercategories based on its origin: bathroom, laundry, kitchen and
mixed origin. In this semester work the characteristics are based on the compilation of (Ledin et al., 2001a), which is
not as extensive as (Eriksson et al., 2002), but partially uses the same sources, so giving the same ranges of values.
(Casanova et al., 2001) showed in their study about the Casa del Agua in Arizona that the overall microbial, chemical
and physical quality of untreated household greywater lies somewhere between raw wastewater and secondary effluent.

Parameters affecting the characteristics of greywater: The composition of greywater depends on several factors,
including sources and installations from where the water is drawn:

e quality and type of the water supply (groundwater well or piped water)

type of distribution net for drinking water - type of distribution net for greywater (because of leaching from
piping, chemical and biological processes in the biofilm on the piping walls)

activities in the household (lifestyle, custom and use of chemical products)

installation from which greywater is drawn (kitchen sink, bathroom, hand basin or laundry wash)

type of source: household or industrial uses like commercial laundries

geographical location

demographics and level of occupancy

quantity of water used in relation to the discharged amount of substances

An important effect has the chemical and biological degradation of the chemical compounds, within the transportation
network and during storage. Chemical reactions can take place during storage and transportation of greywater, and
thereby cause changes in the chemical composition of the water. Biological growth may lead to increased
concentrations of microorganisms including faecal coliforms. This may also cause new organic and inorganic
compounds to be produced as metabolites from partly degraded chemicals present in the greywater. The presence of
nutrients such as phosphate, ammonium/ nitrate and organic matter will promote this microbial growth (Eriksson et al.,
2002); (Ledin et al., 2001a).

The quintessence is that a large number of chemical compounds and microorganisms can be present in the greywater.
The content of chemicals of a specific greywater can be based on the “declaration of contents” present on the packages
of chemical products as well as on industrial production statistics (Ledin et al., 2001a); (Eriksson et al., 2002).
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1.4 ACTIVATED CARBON

Activated carbon are specially treated material which undergoes the chemical process to increase the adsorption
capabilities of the material. Various material are used for the activated carbon which includes coal(anthracite ,
bituminous, sub-bituminous and lignite), coconut shells, wood( both soft and hard). Some materials have also been
evaluate like wall- nut shells, olive stones and palm kernels. In our project we have used the coconut shells as the
activated carbon material as there is a abundance of coconut farming in konkan area. The activated carbon using
coconut shell will be economical in preface as the filter media with the slow sand filter at house hold level also.
Activated carbon is a non-graphite form of carbon which could be produced from anycarbonaceous material. Activated
carbons are increasingly used as the economic and stable mass separation agent for the removal of surfactants to raise
the final product quality many industrial processes. Activated carbons also play an important role in many areas of
modern science and technology such as purification of liquids and gases, separation of mixtures and catalysis. The main
objective of the study is to produce activated carbon from dry coconut shell and to treat the domestic waste water and to
recycle the treated water for home gardens. The higher purity, negative cost, high rate of production and strong
carbonaceous structure of coconut shell proves to be a precursor for carbon production. This research will pave way for
the recycle and reuse of waste water that could further reduce the level of water pollution.

1.5 OBJECTIVES OF THE STUDY

e The main objective of this grey water filtration using slow sand filter with activated charcoal is to meet the
need of water for household purposes (urinal and toilet flushing, irrigation of lawns, washing of vehicles and
windows, fire protection.

e Grey water has relatively low nutrient and pathogenic content and therefore it can be easily treated to a high
quality water using simple techniques such as sand/gravel filters or using activated charcoal, etc.

e  With Grey water filtering and recycling, it is possible to reduce freshwater consumption as well as wastewater
production.

e To compare the results of effluent (chemical and physical properties) from slow sand filtration and slow sand
filtration aided with Activated Charcoal filter.

e The objective of this project is to prepare a cheap, efficient, affordable and sustainable grey water treatment
system or slow sand filter for filtration of grey water for household.

II. LITERATURE REVIEW

Now-a-days, activated carbon is widely used as an adsorbent in the industrial process. It is composed of microporous
and homogenous structure with high surface area. But still, the process for producing highefficiency carbon is not
efficiently investigated in developing countries ( Thomas and George, 2015). The absorptivity of any absorbent
depends upon the size of the molecule being adsorbed as well as the pore size of the adsorbent (Rangari and Chavan,
2017). There are a number of reports available in this field elsewhere.Activated carbons can be produced through
thermal processes by using biomass either by direct carbonization-activation process or by first carbonizingthe biomass
and later activating it (Bergna et al., 2018). Presently, several types of agricultural wastes and fruits are also used for its
preparation (Soonmin, 2018). Investigators even studied the preparation and characteristics of activated carbon made
from fluted pumpkin stem waste (Ekpete and Horsfall, 2011). Many industrial processes used activated carbon as the
economic and stable mass separation agent in the case of removal of surfactants. They are used in order to raise the
final product quality. Along with this, activated carbon is playing an important role in science and technology like
purification of liquids, catalysis, separation of mixtures etc due to its property of being the adsorbent (Rangari and
Chavan, 2017).Similarly, activated carbon can also be used in removal of colour. During a research, an agricultural
waste i.e. Coconut shell charcoal (CSC), is used as an adsorbent while basic yellow 13 (BY13) and basic red 14 (BR14)
were used as representative dye used in textile manufacturing (Srisorrachatr et al., 2016). Similar to this, the coconut
husks are carbonated and activated using Zinc Chloride which can be further used to catalyze the reduction of
hexamine cobalt (IIT) to hexamine cobalt (II) (Sodeinde, 2012). Researchers also worked on removal of Congo red,
crystal violet, turquoise blue, reactive black 5, and malachite green onto activated carbon. By the investigation of
adsorption and equilibrium data, they concluded that adsorption process is an endothermic and spontaneous process
(Soonmin, 2018). Similar to this, activated Carbon can also be prepared from Pods of Thespesia as raw material for the
removal of orange G dye from aqueous system. (Arulkumaret al., 2011). However, activated charcoal can also be used
for treating grey water quality. As mentioned earlier, due to high shortage of water various methods have been adopted
by various studies for the treatment of grey water. Beginning from low cost household treatment methods like ceramic
candle filter, silver impregnated pot filter, bio sand filter to the activated carbon and resin are adopted to treat water and
efficiency of different methods have been tested by researchers (Mande et al., 2018). Since grey water has low nutrient
and pathogenic content, it can be easily treated to high level water quality by using sand, gravel, activated charcoal etc.
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Freshwater consumption and wastewater production can be easily reduced if treatment of grey water will take place
efficiently (Kadam et al., 2018).

2.1 WASTEWATER

“Wastewater” Definition

The term “wastewater” refers any water that has been used or polluted, and contains waste products. Wastewater is
approximately 99% water; only 1% is a mixture of suspended and dissolved organic solids, detergent, and cleaning
chemicals. “Sewage” is one kind of wastewater. It includes household waste liquid from toilets, baths, showers,
kitchens, sinks and so forth that is disposed of via sewers. Sewage treatment, or municipal wastewater treatment, is the
process of removing contaminants from wastewater and household sewage. It includes physical, chemical, and
biological processes to remove organic, inorganic and biological contaminants.

The typical composition of municipal wastewater (after pretreatment) most often treated in CWs contains suspended
solids, organic matter, and in some instances, nutrients (especially total nitrogen) and heavy metals, as shown in Table
2 (Tchobanoglous & Burton, 1991). Domestic sewage wastewater typically contains 200 mg of suspended solids, 200
mg biochemical oxygen demands, 35 mg nitrogen, and 7 mg phosphorus per liter (Volodymyr, Sirajuddin, & Viktor,
2007).

2.2 WASTEWATER REUSE AND RECLAMATION

During the last century, the increasing demands for freshwater coupled with environmental concerns about the
discharge of wastewater into ecosystems and the high cost and technology requirements of wastewater treatment have
spurred processes in water reclamation and reuse. Early development stems from the land application for the disposal
of wastewater, following the admonition of Sir Edwin Chadwick—"the rain to the river and the sewage to the soil”
(National Research Council of the National Academies, 1996, p. 17). Such land disposal schemes were widely
adopted by large cities in Europe and the United States in the 1900s.

With the development of sewerage systems, domestic wastewater was firstly considered to be reused by farms.
California was the pioneer in wastewater reuse and has the most comprehensive regulations pertaining to the public
health aspects of reuse. By 1910, 35 California communities were using sewer water for irrigation (Recycled Water
Task Force, 2003). In 1918, the California State Board of Public Health promulgated the initial Regulation Governing
Use of Sewage for Irrigation Purpose, pertaining to irrigation of crops with sewage effluents. In 1929, the city of
Pomona, California, initiated a project using reclaimed wastewater for the domestic irrigation of lawns and gardens
(Ongerth & Harmon, 1959). In 1965, the Santee, California recreational lakes, supplied with reused wastewater, were
opened for swimming. Today, as more advanced technologies are applied for water reclamation, the quality of
reclaimed water can exceed conventional drinking water quality based on most conventional parameters. Water
reclamation or water purification processes could technically provide water of almost any quality desired (Asano,
1998).

Table 2.1: Contaminations Concentration in the Typical Untreated Domestic Wastewater

Parameter Weak Medium Strong
(Concentration) (Concentration) (Concentration)

TS Mg/L 350 720 1200

TDS Mg/L 250 500 850

TSS Mg/L 100 220 350

BOD Mg/L 110 220 400

COD Mg/L 250 500 1000

TN Mg/L 20 40 85

TP Mg/L 4 8 15

Total Coliform No/100mL 10°-10’ 10"~ 10° 10"~ 10°
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2.3 CONVENTIONAL WASTEWATER TREATMENT

Conventional Wastewater Treatment Process -
The conventional wastewater treatment process consists of a series of physical, chemical and biological processes.
Typically, treatment involves three stages, called primary, secondary and tertiary treatment.

Primary treatment is used to separate and remove the inorganic materials and suspended solids that would clog or
damage the pipes. Primary treatment consists of screening, grit removal, and primary sedimentation. Screening and grit
removal may also be called “preliminary treatment.” Large debris, such as plastics, rags, branches, and cans are
removed by the screens, while smaller coarse solids, such as sand and gravel, are settled by a grit chamber system.
Then wastewater is moved into a quiescent basin, with a temporarily retention; the heavy solids settle to the bottom
while the lighter solids, grease and oil float to the surface. The settled and floating pollutants are removed by
sedimentation and skimming, with the remaining liquid then discharged to undergo secondary treatment. Typically,
about 50% of total suspended solids (TSS) and 30% to 40% of BOD are removed in the primary treatment stage
(Nelson, Bishay, Van Roodselaar, Ikonomou, & Law, 2007).

Secondary treatment removes dissolved and suspended biological matter. Typically, up to 90% of the organic matter in
the wastewater can be removed through secondary treatment by a biological treatment process (U.S. EPA, 2004b). The
two most common conventional methods used to achieve secondary treatment are attached growth processes and
suspended growth processes. In attached growth (or fixed-film) processes, the bacteria, algae and microorganisms grow
on a surface and form a biomass. Attached growth process units include trickling filters, biotowers, and rotating
biological contactors. In suspended growth processes, the microbial growth is suspended in an aerated water mixture.
The most common of this type of process is called “activated sludge.” This process grows a biomass of aerobic bacteria
and other microorganisms that will breakdown the organic waste.

Tertiary treatment is sometimes defined as advanced treatment; it produces a higher-quality effluent than do primary
and secondary treatment in order to allow discharge into a highly sensitive or fragile ecosystem (estuaries, low-flow
rivers, coral reefs, and others). The purpose of tertiary treatment is to provide a final treatment stage to raise the effluent
quality to the desired level. This advanced treatment can be accomplished by a variety of methods such as coagulation
sedimentation, filtration, reverse osmosis, and extending secondary biological treatment to further stabilize oxygen-
demanding substances or remove nutrients. As wastewater is purified to higher and higher degrees through such
advanced treatment processes, the treated effluent can then be safely and appropriately reused.

Before the treated wastewater is discharged, a disinfection process is sometimes required. Water systems add
disinfectants to kill pathogenic microorganisms. The purpose of disinfection in the treatment of wastewater is to
substantially reduce the number of microorganisms in the water to be discharged back into the environment, and it is
almost always the final step in the treatment process regardless of the level or type of treatment used.

Common methods of disinfection include chlorine, and ultraviolet light. The treated water can be discharged into a
stream, river, lagoon, or wetlands, or it can be used for landscape irrigation. If it is sufficiently clean, it can also be used
for groundwater recharge or agricultural purposes.

2.4 RESEARCH ARTICLE SUMMARY

[1] “Use of Pervious Concrete as Gravity Filter” By:-Ninad Oke, Parth Choksi, Amey Naik, Nikita Mahapatra,
ASABE Conference Paper, Publishing year :- Nov 2014.

In this study the usage of pervious concrete for filtration purpose is highlighted. It is well known that pervious concrete
is traditionally used in parking areas, areas with light traffic, residential streets, pedestrian walkways, and however not
much research has been done on its effectiveness to be used for filtration process. In the water purification process
rapid sand filter is provided after sedimentation process. The turbidity of water entering the rapid sand filter is around
25-100 NTU depending on the season of the year. Conventionally, the filter media used is graded sand. This study was
conducted to see the feasibility of using pervious concrete as a filtration media. The pervious concrete blocks used had
sixteen different combinations in triplicate. The combinations used were having variability in type of cement, water
cement ratio and thickness. A reduction of 69.8% turbidity for initial turbidity of 25 NTU and 66% reduction for initial
turbidity of 100 NTU was observed. A 97 and 99 % MPN removal for 25 and 100 NTU of initial turbidity was
observed.
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[2] “Design of Grey Water Treatment Units” By:-M.Seenirajan, S.Sasikumar, Erlin Antony, International
Research Journal of Engineering and Technology (IRJET). Publishing Year :- Volume:05 Issue:05 May 2018.

In this paper we have studied about composition and characteristics of grey water and using this information design of
treatment units were easy. Treating wastewater will surely reduce the effects of its harm and thus increasing its
usability. Once undergone through the procedure of proper treatment, you will no longer receive any bad odours. The
water, thus obtained, is clean and safe for use. Grey water can replace drinking water for irrigating gardens or lawns
especially during drought periods.

[3] “Efficiency of Slow Sand Filter in Wastewater Treatment” By- Teena Ann Thomas and K. Mophin Kani,
International Journal of Scientific & Engineering Research. Publishing Year- Volume 7, Issue 4, April-2016.

Slow sand filtration is a technology that has been used for potable water filtration for hundreds of years. It is a process
well-suited for small, rural communities since it does not require a high degree of operator skill or attention. As its
name implies, slow sand filtration is used to filter water at very slow rates. The typical filtration rate is at least fifty
times slower than for rapid rate filtration. It was observed that the reduction efficiency of turbidity is about 70% and the
reduction in pH and electrical conductivity is also noticeable. Thus it can be concluded that the slow sand filter is
efficient in treating wastewater from a particular source.

[4] “A Review on Pervious Concrete” By- Vr.Bharanidharan, K.Ashok Kumar, M. Samuel Thanaraj,
International Research Journal of Engineering and Technology (IRJET). Publish year :-Volume-6, Issue-3,
March 2019.

Pervious concrete is a cost-effective and environmental friendly solution to support sustainable construction. It’s ability
to capture storm water and recharge ground water while reducing storm water runoff enables pervious concrete play a
significant role. Due to its potential to reduce the runoff, it is commonly used as pavement material. The smaller the
size of coarse aggregate should be able to produce a higher compressive strength and at the same time produce a higher
permeability rate. The mixtures with higher aggregate/cement ratio 8:1 and 10:1 are considered to be useful for a
pavement that requires low compressive strength and high permeability rate. The ideal pervious concrete mix is
expected to provide the maximum compressive strength, and the optimal infiltration rate. Pervious concrete is one of
the leading materials used by the concrete industry as GREEN industry practices for providing pollution control, storm
water management and sustainable design.

III. PROPOSED METHODLOGY

The first step consists of collecting the grey water sample from the sources.

Calculate the impurities in the sample.

The turbidity, TSS and the pH value Test for the sample before treating the water sample would be taken.
Pass the sample from the filter for treating the grey water.

Collect the resulting sample and testing its pH, turbidity and TSS value tests.

By comparing both the results, we can conclude the resulting form of the treated grey water.

A

Materials used:
1. Coarse aggregate

2. fine aggregate
3. sand

4. soil

5.

coconut shells

Coarse Aggregate: Coarse aggregate is often used as filtration medium to terminate the solids comes with
wastewater and reduces the turbidity of water (Gnanaraj et al., 2019). In this project the two sizes of aggregate
like, 6-8 mm and 12-16mm which is washed several times to remove all the dirt’s from the surface of
aggregates.

e Fine Aggregate: Fine aggregates were works as physical strainer and biological renovator to help the

pathogens to die. It also helps to decrease the COD of wastewater. The size of 0.5-1.0mm sand was sieved and
washed 2 to 3 times to remove small particles and dried of (Gnanaraj et al., 2019).
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e Activated Carbon: Activated carbon has been used to clean water as a water filtration media. Activated
carbon's primary function is to absorb colour and odour. Due to its great adsorption capability, granular
activated carbon was extensively utilised to remove pollutants from water.

Conduct Test:
1. pH: The digital pH meter was used to calculate the pH value for waste water sample and after it was used to
calculate the pH value of treated water.
2. Turbidity : The turbidity test was used to test the turbidity value in the waste water sample and after wards it
was used to check the value of turbidity of the treated water.
3. Colorimeter (TSS) : The colorimeter was used to determine the total suspended solids {TSS} in the waste
water sample. And after it was used for the treated water.

Preparation of Activated Charcoal by using coconut shell: Activated charcoal, (also called activated carbon) is a
form of carbon having small pores that helps in increasing the surface area available for adsorption. All the activated
carbon with more micropores show high specific surface area as well as total pore volume which depends upon the
activation time prolonging; the highest ones were around 3100 m2 /g and 1.5 mL/g, respectively (Lin and Zhao, 2016).
Coconut is a member of the palm tree family known for its versatility of uses. The shell of coconut contains cellulose,
lignin, charcoal, tar, tannin etc. Coconut shell is first collected and then cut into small pieces, followed by washing with
simple tap water for removal of dust adhering to it. It was followed by drying in sunlight and grinding into a powdered
form called coconut husk. This powdered form is then heated in the oven at 1100C temperature. Dried materials were
kept in the muffle furnace at 150°C for removal of other volatile impurities. This leads to the formation of fixed carbon
(charcoal). For the first batch, whole fixed carbon is treated at 3000C in a muffle furnace for formation of ash for
proximate analysis. The sample was carbonized using a 25% concentrate solution of CaCl2 (Gawande and Kaware,
2017). The soaked sample was transferred into a tray and washed repeatedly with distilled water to remove traces of
chemical. The washed sample was transferred into an oven at 110°C, cooled and led to formation of chemically
activated charcoal and stored for use.

\' v,
| :g}:

[Fig.3.1: Collection of Coconut Shell]
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[Fig.3.2: Activated carbon from Coconut Shell]

Treatment of Greywater:

Greywater can be called as washwaterie, water from bath, dish, laundry except toilet waste and free of garbage residue.
A household grey water flow is around 65% of total waste water flow (Ghaidiak and Yadav, 2013). If properly used
grey water can become a valuable resource for horticultural and agricultural practices. Water in bathing and hand
washing produce 50-60% whereas, cloth washing produces 25-35% and kitchen washing produces 10% of total grey
water (Lambe and Chougule, 20). As greywater flow and composition varies daily, weekly and monthly depending
upon the various factors (Dalahmeh, 2013). To understand the area of application, physicochemical tests like BOD,
COD (as per ASTM D1252), turbidity etc were performed to study the change in quality before and after treatment of
grey water Greywater, Charcoal added water, Clear water) with activated charcoal. Since, grey water contains metals
such as Pb, Ni, Vu, Cd, Hg and Cr in appreciable concentration (Eriksson et al., 2010). Generally, except Mg and Ca,
metals like K, Fe, Zn, Cu, Na, Cd and Cr are higher in grey water compared to tap water, whereas, Pb level is similar in
all sources of water (Kariuki et al., 2012). Generally, the range of K ions and sulphate ions found in grey water lies
between 1-20 mg/L and 2-40 mg/L (Hubicki and Kotodynska, 2012). These contaminants in grey water indicate the
gradual increase in the level of complexity in composition of grey water (Peprahet al., 2018). Along with this, some
ions like copper, manganese, cadmium etc also provide colour to it. It is observed that the normal concentration of Cr,
Cu and Mn found in grey water lies in the range of 0.2 to 5 mg/L (Inspection Report of STPs in Agra, 2015; The
Environment (Protection) Rules, 1986).

Table 3.1: Percent Reduction in Physicochemical Parameters of Grey Water

Physicochemical Parameters Grey Water Before | Grey Water | Percent Reduction
Treatment After Treatment

BOD (mg/L) 148 36.5 75.3

COD (mg/L) 380 160.6 57.7

Ph 7.45 7.2 3.4

Turbidity (NTU) 190 67.10 64.68

Chloride Content (mg/L) 1200 5374 55.2

Total Hardness (mg/L) 120 115 4.2

Total Solids (mg/L) 780 490 37.2

Uses and benefits of treated grey water:
e The treated water can be used for flushing purpose.
e Irrigation process can be done without any disturbance to the other bodies.
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To every other place wherever there is use of nonpotable uses.
It reduces the freshwater extraction from the water sources.
Less environment impact from septic tanks.

Reduced chemical pollution from water treatment.

Ground water recharge and reclamation of nutrients.

III. CONCLUSION

After the whole process i.e. after collecting the treated water from the grey water filter and testing its results from the
various test taken it is concluded that the results taken before filtering and after filtering has differences and actually
have more approximate value for the potable water. The water collected can be used further for many outdoor purposes
and also can be very much beneficial to the other surrounding and the environment. It is also economical and easy to
use the process and eco-friendly in nature.
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