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Abstract:The aim of this paper was to study the effect of sedimentation on effluent of a pilot scale 
Rotating Biological Contactor (RBC). The treated greywater was given three hours sedimentation period 
and samples were analyzed to observe the effect of sedimentations under variousflow rates. Greywater 
was separated from the black water and collected in the collection tank and then it was pumped to an 
overhead tank. This tank supplied a regulated continuous flow of greywater into the RBC chamber at the 
required flow rate ranging between 0.28 to 1.89 l/min. A pilot scale RBC simulator was developed and 
placed outside a hall of residence at National Center of Excellence in Analytical Chemistry, Sindh 
University, Jamshoro. The simulator was operated at the rotational speed of discs of 1.7 rpm. The disks 
were uneven and textured so as to encourage growth of bacteria on them. These discs were immersed 
about 40 percent in the greywater.The simulator produced effluent of significant quality and was found 
efficient in removal of BOD5, COD and TSS as 85%, 68% and 95% respectively. 
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I. INTRODUCTION 

Water is life and water scarcity has become the greatest threat to the life on planet earth. It leads to 
deteriorating water quality and scale up the pollution level. Water scarcity comprises water stress, water 
shortage and water crisis. Water stress is the difficulty of obtaining sources of fresh water for use during a 
period of time and may result in further depletion of available water resources. Water shortage may be caused 
by climatic change, increased pollution, human demand and overuse of water. On the other hand a water crisis is 
a situation where the available potable water within a region is less than the demand. In a report expressed by 
[1] that water scarcity can be a result of two systems i.e. physical water scarcity and economic water scarcity. 
The former is the outcome of inadequate natural water resources to supply and later is a result of poor 
management of the sufficient available water resources. 

As per report [2], 85% of the world population is living in the driest half of the planet earth. Moreover about 
783 million people do not have access to clean water and 2.5 billion people do not have access to adequate 
sanitation. According to [3], in water stressed countries reclaimed water may contribute to the water budget and 
reduces stress on fresh water resources.  

According to [4], Pakistan is one of the most water-stressed countries in the world. Any improvement in 
water management can be considered as a matter of interest, which will also help to safeguard the sustainability 
of water for our future generations.  

As suggested by[5], the range of demand of water in industrial countries is 100 to 150 liters per capita per day 
and almost 70 percent of this water is converted to greywater. The application of treated greywater for non-
potable use is one of the attractive ideas. It can save almost 30 to 40 percent demand of water if it is used for 
toilet flushing purpose only. This idea can work only when the treatment system increases the sanitary, 
environmental and aesthetic conditions of effluent. 

As reported by [6], the pre-treatment processes in wastewater are screening, filtration and sedimentation. 
These steps help in decreasing the clogging in the successive treatment steps.The sedimentation helps in 
eradicating settle able solids and thus decreases the suspended solids from the greywater. As recommended by 
[7], thesedimentation process is very effective in removing suspended solids and BOD5, if designed and 
operated efficiently.In biological treatment processes like activated sludge, trickling filters and rotating 
biological contactors (RBC) the sedimentation tanks also work as secondary clarifier and removes bio flocs thus 
reduces the load of suspended solids and other organic fractions.As reported by [8] and [9] the sedimentation 
process may help to some extent in removing the microbial population. 

According to [10]the treated greywater can be used for non-potable purposes such as toilet flushing, 
gardening, first rinse cycle in washing machines and dishwashers, however, the level of treatment and 
technology involved would be determined by the reuse application or manner of discharge. As reported by [11], 
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III. RESULTS AND DISCUSSION 

The characterization of raw greywater was performed for more than 25 samples in triplicate and is presented 
in the Table II. The RBC was operated at aforementioned flow rates and following the completion of retention 
time the treated greywater was further examined. At this stage the greywater was observed for three 
sedimentations time periods, i.e. at one hour, two hours and three hours. The efficiency of treatment process is 
presented in Table III. 

TABLE II.  Raw greywater characteristics 

Parameter Unit Mean Sta.Deviation 

BOD5 mg/l 48.83 14.02 

COD mg/l 182.67 101.92 

TSS mg/l 34.67 24.13 

DO mg/l 3.97 1.66 

pH 6.73 0.18 

TABLE III.  Removal efficiency of treatment process 

Parameter Flow Rate 
Category 

Percent Removal (%) Under Three 
Sedimentation Time Periods  

X         Y  Z 
BOD5 

A 
35 42 52 

COD 31 40 38 
TSS 55 60 58 

BOD5 
B 

20 40 43 
COD 42 39 56 
TSS 52 55 61 

BOD5 
C 

40 48 43 
COD 42 41 47 
TSS 60 66 65 

BOD5 
D 

30 37 41 
COD 40 35 44 
TSS 67 68 79 

BOD5 
E 

66 66 77 
COD 42 49 68 
TSS 82 92 94 

BOD5 
F 

81 84 85 
COD 45 55 55 
TSS 84 95 94 

The characterization was performed to ascertain the representation of various constituents in greywater. It is 
concluded that GW constituents shows variation in their concentrations that may be due to consumption of 
different types of products. The BOD5 of influent was observed as 48±14 mg/l which reflects that the influent 
was not heavily concentrated with organic fractions, it was rather light greywater. The value of biochemical 
oxygen demand is relatively lower than the COD values (183±102 mg/l).  Moreover the average ratio of BOD5 
to COD is measured as 0.27 which is greater than 0.1. It shows that influent is safe to be treated by secondary or 
biological treatment process. TSS concentration in influent revealsdifferent type of activity being performed by 
the inhabitants, likewise cleaning or sweeping of rooms, occasionally washing of cloths in bathroom, cleaning 
of utensils in washbasin etc. The dissolved oxygen level plays an important role in the treatment of wastewater. 
The level of dissolved oxygen was observed as 3.97±1.66 mgL-1. It is concluded that DO depletes with the 
increased organic loading and at high temperature. It may be due to fast growth of microbes in hot environment 
and these microbes uptake the dissolved oxygen during the metabolism process.  
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Fig. 2. BOD5removal percentagesat various flow rates and sedimentation periods 

Fig. 2 shows the removal percentage of BOD5 at varying flow rates and corresponding three sedimentation 
time periods i.e X, Y and Z. It was observed that the initial flow rates represented by category A, B, C and D did 
not show effective removal of BOD5. The removal efficiency ranged 20% to 52% in these flow rates. However 
significant performance was noticed at flow rates E and F under prescribed sedimentation time periods.This 
shows that RBC treatment process removes biodegradable organic fractions up to 85% under the conditions of 
flow rate 0.278 L/min and 3 hours sedimentation time period. With this flow rate the wastewater remains in the 
system for maximum time of 180 minutes. 

 
Fig. 3.COD Removal percentage at various flow rates and sedimentation periods 

Fig. 3 shows the removal percentage of COD at varying flow rates and three sedimentationstime periods.It 
was observed that removal of COD ranged 31% to 68%. The maximum removal was observed under flow rates 
E and F. The effect of sedimentation with regards to COD removal was not very high during the treatment 
process. This may be due to the presence of non-biodegradable organic matter or slow biodegradable fractions. 

0

10

20

30

40

50

60

70

80

90

A B C D E F

R
e
m
o
va
l (
%
)

Flow rate category

X Category ‐ Sedimentation

Y Category ‐ Sedimentation

Z Category ‐ Sedimentation

0

10

20

30

40

50

60

70

80

A B C D E F

R
e
m
o
va
l (
%
)

Flow rate category

X Category ‐ Sedimentation

Y Category ‐ Sedimentation

Z Category ‐ Sedimentation

e-ISSN : 0975-4024 Ashfaque Ahmed Pathan et al. / International Journal of Engineering and Technology (IJET)

p-ISSN : 2319-8613 Vol 8 No 3 Jun-Jul 2016 1504



 

Figure.4 TSS Removal percentage at various flow rates and sedimentation periods 

Fig. 4illustrates the removal percentage of TSS. The treatment process showed significant results in term of 
TSS removal and it raged 54% to 95%. The effective treatment was observed at flow rates E and F with 
sedimentation time periods Y and Z. This shows that with the help of sedimentation the suspended solids can be 
reduced to great extent. 

IV. CONCLUSION 

The treatment of greywater with biological treatment system along with sedimentation process produced 
significant quality effluent. This can be used for non-potable applications including gardening, toilet flushing, 
car washing, firefighting and many other purposes. Before applying treated greywater the effluent must be given 
proper disinfection dose to illuminate microorganisms. 

ACKNOWLEDGEMENT 

We are thankful to DFID for providing funding in DelPHE-II project through  British council Karachi, 
Pakistan. 

REFERENCES 
[1] Brown, A., & Matlock, M. D., “A review of water scarcity indices and methodologies”. White paper, 106, 2011. 
[2] Data Resources and Estimates of the WHO/UNICEF Joint Monitoring Programme for Water Supply and Sanitation for Water. 

Available online: http://www.wssinfo.org/data-estimates/introduction/ (accessed on 6 March 2012). 
[3] Halalsheh, M., Dalahmeh, S., Sayed, M., Suleiman, W., Shareef, M., Mansour, M. and Safi, M., “Grey water characteristics and 

treatment options for rural areas in Jordan”. Bioresource Technology, 99(14), 6635-6641, 2008. 
[4] Jetly, R. (Ed.). “Pakistan in regional and global politics”.Routledge. 2012. 
[5] Friedler, E., Kovalio, R., and Galil, N. I., “On-Site Greywater Treatment and Reuse in Multi-Storey Buildings”. Water.Sci. Technol., 

51(10), 187–194, 2005. 
[6] Li, F., Wichmann, K., and Otterpohl, R., “Review of the Technological Approaches for Greywater Treatment and Reuses”. Science of 

the Total Environment, 407(11), 3439–3449, 2009. 
[7] Tchobanoglous, G., Burton, F. L., &Stensel, H. D. Metcalf &Eddy,.".Wastewater engineering: Treatment and reuse”. 2003. 
[8] Stott, R., May, E., & Mara, D., “Parasite Removal by Natural Wastewater Treatment Systems: Performance of Waste Stabilization 

Ponds and Constructed Wetlands”. Water Science & Technology, 48(2), 97-104, 2003. 
[9] Karim, M. R., Manshadi, F. D., Karpiscak, M. M., &Gerba, C. P., “The Persistence and Removal of Enteric Pathogens in Constructed 

Wetlands”. Water Research, 38(7), 1831-1837, 2004. 
[10] Eriksson, E., Auffarth, K., Henze, M., &Ledin, A., “Characteristics of Grey Wastewater”. Urban water, 4(1), 85-104, 2002. 
[11] Jacks, G., Forsberg, J., Mahgoub, F., Palmqvist, K., “Sustainability of local water and sewage system—a case study in a vulnerable 

environment”. Ecological Engineering.15, 147–153, 2000. 
[12] Dallas, S., Scheffe, B., Ho, G., “Reedbeds for greywater treatment—case study in Santa Elena-Monteverde, Costa Rica, Central 

America”. Ecological Engineering, 23, 55–61, 2004. 
[13] Friedler, E., Katz, I., &Dosoretz, C. G., “Chlorination and coagulation as pretreatments for greywater desalination”. Desalination, 

222,(1), 38-49, 2008. 
[14] APHA, AWWA. "WPCF (1995) “Standard methods for the examination of water and wastewater”. American Public Health 

Association, Washington, DC. 

0

10

20

30

40

50

60

70

80

90

100

A B C D E F

R
e
m
o
va
l (
%
)

Flow rate category 

X Category ‐ Sedimentation

Y Category ‐ Sedimentation

Z Category ‐ Sedimentation

e-ISSN : 0975-4024 Ashfaque Ahmed Pathan et al. / International Journal of Engineering and Technology (IJET)

p-ISSN : 2319-8613 Vol 8 No 3 Jun-Jul 2016 1505


	Effect of Sedimentation on TreatedGreywater Through Rotating BiologicalContactor
	Abstract
	Keywords
	I. INTRODUCTION
	II. METHODOLOGY
	III. RESULTS AND DISCUSSION
	IV. CONCLUSION
	ACKNOWLEDGEMENT
	REFERENCES




