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Abstract—The purpose of this paper is to prepare some 

efficient, cheap and sustainable grey water treatment system for 

household. Activated charcoal and sand filters were evaluated as 

regards their pollutant removal and interactions between 

medium properties, grey water, microbial activity and bacterial 

community structure. The purpose of this paper is to prepare 

some efficient, cheap and sustainable grey water treatment 

system for household. The treated grey water can be used for 

non-potable use purposes such as irrigation, car washing etc. To 

achieve this objective, samples were collected from households 

and A series of experiments examined treatment of grey water in 

terms of lowering biochemical oxygen demand (BOD5), chemical 

oxygen demand (COD), nitrogen (Tot-N),Phosphorus (Tot-P) and 

pathogen indicators (total thermotolerant coliforms).The 

charcoal had large specific surface area, which provided the 

capacity for intermediate-high removal of BOD5 (83-97%), Tot-

N (50- 98%) and Tot-P (64-98%), but removal of microorganisms 

was poor. The sand filters demonstrated low BOD5 removal (67-

91%) and high nitrification, but low nitrogen removal. Grey 

water treatment by b charcoal filters reduced their organics 

content to acceptable irrigation levels. From the results an 

attempt has been made to prepare the laboratory scale integrated 

model for the treatment.  This project will help to understand a 

new approach of an environmental friendly filtration technique. 

Keywords— Greywater, Households, Charcoal Filter,Sand 

Filter, BOD, COD, Tot-P,Tot-N  

I.  INTRODUCTION  

Greywater, also known as sullage, is nonindustrial 

wastewater generated from domestic processes such as 

washing dishes, laundry and bathing. Greywater 55% -75% of 

waste water greywater is distinct from blackwater in the 

amount and composition of its chemical and biological 

contaminants. The purposes of pollution control activities 

should be to protect the assimilative capacity of surface 

waters, to protect fish; plants and wildlife; to preserve as well 

restore the aesthetic and recreational value of surface waters, 

to protect humans from adverse water quality conditions and 

to find better reuse, treatment and disposal techniquesThis 

study is focus on greywater treatment by slow sand filter 

technology and Carbon filter. On this basis, the work has to 

overcome the problem of pathogenic microbes in the water. In 

order to promote water recycling practices as part of the effort 

to ease water demand in our growing cities research is needed 

to fully understand the benefits and risks of greywater 

irrigation. The main research aim was to determine the 

potential of activated charcoal (charcoal) and sand filters for 

removal of organic pollutants and pathogens in order to yield 

water suitable for irrigation, considering also nitrogen and 

phosphorus. To assess current knowledge of the pathogens 

present in greywater and the suitability of disinfection 

technologies for their removal. To determine the 

characteristics of the greywater. 

II. LITERATURE REVIEW 

Greywater treatment and recycling of useful products, i.e. 

water, nutrients and organic matter, limit both water shortages 

and environmental pollution. Related to an increasing global 

population, scarcity of water resources, mismanagement and 

climate change, water shortage and water pollution have 

become a global issue (Falkenmark, 1990; Arnell, 1999; 

Bouwer, 2000). Industrial and domestic wastewaters' 

constituents contribute to water resource and soil pollution 

(Metcalf and Eddy, 2003). Greywater is any household 

wastewater with the exception of wastewater from toilets, 

which is known as blackwater. 50-80% of household 

wastewater is greywater from kitchen sinks, dishwashers, 

bathroom sinks, tubs and showers. Greywater contribution to 

domestic wastewater is 60-75% of the water volume (Gulyas 

et al., 2004), and includes release of 9-14%, 20-32%, 18-22% 
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and 29-62 % of N, P, K and organic matter respectively 

(Kujawa-Roeleveld and Zeeman, 2006). Several issues emerge 

with greywater, namely, reusing with or without simple 

treatment (Christova-Boal et al., 1995; Al- Jayyousi, 2002). 

The first issue is recycling for indoor use such as flushing 

toilets, washing clothes and/or bathing (Christova-Boal et al., 

1995; Bingley, 1996; Nolde, 1999; Jefferson et al., 1999; 

2001; Shrestha et al., 2001a and b; Li et al., 2003; Cui and 

Ren, 2005). The second issue is for outdoor use such as 

irrigating domestic gardens, lawns on college campuses, 

athletic fields, cemeteries, parks and golf courses, washing 

vehicles and windows, extinguishing fires, feeding boilers, 

developing and preserving wetlands and recharging ground 

water (Christova-Boal et al., 1995; Bingley, 1996; Fittschen 

and Niemczynowicz, 1997; Nolde, 1999; Otterpohl, 1999; 

Okun, 2000; Jefferson et al., 2001; Shrestha et al., 2001a and 

b; Eriksson et al., 2002; Al-Jayyousi, 2002; 2003). The third 

issue is (standards) mainly related to health and social aspects 

in order to improve the control of the recycling process 

(Nolde, 1999; Jefferson et al., 1999; 2000; 2001; Li et al., 

2003; Cui and Ren, 2005). The fourth issue is obtaining 

affordable treatment technologies to cope with the quantity 

and quality variation of greywater sources (Imura et al., 1995; 

Eriksson et al., 2002), and the recycling requirements (Nolde, 

1999; Jefferson et al., 1999; 2000; 2001; Li et al., 2003; Cui 

and Ren, 2005). Knowledge of the pathogen content of 

greywater is limited. However, specific pathogens and 

significant numbers of indicator bacteria have been reported 

(Rose et al., 1991; Birks et al., 2004; Jefferson et al., 2004), 

indicating that the disinfection of greywater prior to reuse is 

essential to reduce the risk to public health. This review, 

therefore, examines various greywater treatment methods with 

the aim of coming up with an efficient, simple and affordable 

treatment method with safe effluent for use. A treatment 

method is considered efficient if it produces the required 

effluent quality, is simple in operation with minimum 

maintenance, and affordable due to its low energy. 
”. 

III. METHODOLOGY 

Methodology is the systematic, theoretical analysis of the 

methods applied to a field of study. It comprises the 

theoretical analysis of the body of methods and principles 

associated with a branch of knowledge. Below are the three 

methodologies used and we are particularly discussing in 

detail on of the methodologies (Rapid Sand Filter)    

 Rapid sand filter 

 Charcoal / carbon filter    

 Combined sand and carbon filter 

VARIOUS FILTERS FOR GREYWATER 

Filters for gray water are generally of three types- rapid sand, 

slow sand and membrane filters (Ernest: 1960). Filtration 

removes microorganism and suspended matter from water not 

receiving sedimentation treatment or it illuminate percolated 

particles flocs remaining after sedimentation. (Bill: 1995). As 

the wastewater flows through the filter adsorption occurs and 

most of the organic material removed by contact with the 

coating. The organisms decompose organic nitrogen 

compound and destroy carbohydrates. (Meritt: 1986). 

Filtration plays a very important role in grey water treatment. 

A filter usually consists of a layer of sand or crushed coal 

supported on a bed of gravel. The sand used in the filters must 

be hard and resistant to chemical attack and free from dirt such 

as clay or dust. The sand could be coarse (0.4-2.0mm), 

medium (0.3-1.8) or fine (0.25-1.50mm).  

Fine sand is used when: 

 1. The level of pretreatment is poor.  

 2. High bacteria and turbidity removal efficiency is desired.  

 3. Saving of wash water is not an important factor.  

The coarse sand is used when; 

 1. The level of treatment is good.  

 2. Water to be treated is not highly polluted. 

 3. Small amount of wash water is possible.  

There are mainly pressure and gravity filters. The gravity 

filters are grouped into slow and rapid sand filter. 

 

RAPID SAND FILTER  
The Rapid Sand Filter (RSF) water treatment equipment 

differs from the slow sand filter in a variety of ways, the most 

important of which are the much greater water treatment 

filtration rate and the ability to clean automatically using 

backwashing system.RSF does not use biological filtration and 

depends primarily on mechanical straining. In RSF the 

complete filtration cycle occurs sequentially. There are 

number of different types of Rapid sand filters depending 

upon bed depth ( e.g Shallow, Conventional and deep bed ) 

and the type of filtering medium used ( mono, dual ). 

Components of Rapid Sand Filter 

The major parts of a gravity rapid sand filter are : 

 Filter tank or Filter box 

 Filter Media 

 Gravel Support 

 Under drain system 

 Wash water trough 
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                      Figure 3.1 Rapid sand filter 

 

IV. RESULTS AND DISCUSSIONS 

The grey water was collected from the bathrooms, basins 

of the residential area of a city.Total 04 samples of greywater 

were taken at first day of morning and evening of every week 

and the performances of system were investigated for these 04 

samples of greywater at steady state conditions and the 

average value data are summarized in Table 1.  

 

Experiments Sample01 Sample02 Sample03 Sample04 

pH     

Before 8.1 8.3 8.5 8 

After 7.1 7.2 6.5 6.7 

Temperature     

Before 24 24 25 25 

After 24 23.5 24 24.5 

Turbidity     

Before 590 600 570 550 

After 75 100 80 60 

Total Solids     

Before  640 590 610 680 

After 310 270 280 320 

Total 

Dissolved Solid 

    

Before 420 390 400 450 

After 210 180 170 200 

COD     

Before  650 670 695 660 

After 300 320 340 290 

BOD     

Before 430 450 455 440 

After 170 180 190 180 

Suspended 

Solids 

    

Before 220 200 210 230 

After 110 100 100 110 

      Table 1 Chemical analysis of greywater 

 

 

1) COLOUR 

Color has help to assess the qualitative characteristic for 

the general condition of wastewater.. The color of sample 

was dark grey or black, showing the wastewater was 

typically septic. The blackening of wastewater was may be 

due to the formation of various sulphides, particularly, 

ferrous sulphide. After the filtration process the 

appearance of the water was changed to transparent which 
gives a more as aesthetic look. 

 

2) TEMPERATURE 

The measurement of temperature is important because 

most wastewater treatment schemes include biological 

processes that are temperature dependent. There was no 

much variation in temperature was found. There was no 

major drop in temperature of water before and after the               

filtration of sample  

  

 

3) pH VALUE 

Most of the chemical and biochemical reactions are 
influenced by the pH; it is of great practical importance. 

The adverse effects of most of the acids appear below pH 5 

and of alkalis above pH 9.5. There is average reduction of 

18 % which was found in sample. 
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4) TURBIDITY 
 

Turbidity is imparted by colloidal material which provides 

adsorption sites for chemical and increases the load on 

filters. Turbidity is an essential parameter for measuring 

the proper working as well as decides the time of cleaning 

of filter. The result of turbidity reduction was very good, 

there was average 86% reduction. 
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5) TOTAL DISSOLVED SOLIDS (TSS) 
Total dissolve solid in wastewater itself creates anesthetic 

condition. the sample showed average total dissolved solid 

reduction of 54.5%. After filtration reduction in sample 

was 57% respectively. 
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6) TOTAL SUSPENDED SOLIDS 
The total solids in a wastewater consist of the insoluble or 

suspended solids and the soluble compounds dissolved in 

water.before the filtration the TSS of sample was 230 
which was reduced approximately 50%. 
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7) BIOCHEMICAL OXIGEN DEMAND ( BOD ) 
BOD has been used as a measure of the amount of organic 

materials in an aquatic solution which support the growth 

of microorganisms .BOD determines the strength or 

polluting power of sewage, effluents and other polluted 

waters and provides data on the pollution load in natural 

waters. Higher values of BOD indicate a higher 

consumption of oxygen and a higher pollution load. After 

filtration there was 60% reduction in BOD. 
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8) CHEMICAL OXYGEN DEMAND 
COD determines the amount of oxygen required for 
chemical oxidation of organic matter using a strong 

chemical oxidant, such as potassium dichromate under 

reflux conditions. 
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V. CONCLUSION 

The present study demonstrate the reuse and treatment of 

residential bathrooms, basins waste water called as grey water 

for the purpose of landscaping, gardening, irrigations, plant 

growths and toilet flushing.  

Based on finding of this study, this treatment technology can 

be considered as a viable alternative to conventional treatment 

plants in rural region. 

The benefits found are low energy demand, Less operating 

and maintenance cost, lower load on fresh water, less strain on 

septic tank, highly effective purification, and ground water 

recharge.  

Hence, this is an environmental friendly, without chemical 

operation, cost effective and resourceful plant for rural 

development. 
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