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ABSTRACT

This research work aims to study the efficiencyaciivated sludge process in treating sewage A &ygewage
has BOD & COD concentrations in the range of 200-8@/l and 450-700 mg/l respectively. However,his tab scale
research study, the sewage waste water was dirgetfed to aerobic treatment- activated sludgecqs® and its
performance has been evaluated. A aeration taAR ¢if of capacity was fabricated and a plasticgcapacity 10 lit was
used as a setteling unit. aerobic microorganisaas generated from cow dung slurry and sewageicatifieration was
provided on a continues basis for mixing and oxygansfer a dual media filter of dimeter 20 cm &eight 100 cm was
also fabricated for removal of TSS from final teshivaste water. The activated sludge process athiB@D reduction of
95.50% & COD reduction of 94.19%. however afterodér treatment the TSS concentration were 82%. Tthes

aerobically treated waste water was passed thrauhyfal media filter, which achieved 94.29% of T&®oval.
KEYWORDS: Chlorination, Clarifier, Dual Media Filter, Actited Sludge Process, Sewage
INTRODUCTION

The activated sludge process has been widely useal standard method for treating domestic wasterwat
This process though efficient, is costly in ternfscapital cost, operational cost, and require mopoger than other
comparable biological processes. In the asp, tleafothe recirculation pumps is to recycle theldyjical flocs from the
secondary clarifier into the aeration tank for ntaiiming requisite concentration of biomass for rhet& reactions. It is
possible to keep the biological flocs into the &eratank by arresting to carry over the solideitite secondary clarifier
the recycle of pumping system is not necessaryigtpessible if the units of asp are integrated thedgeometry shall play

the important role.

The objective of this paper is to present treatnoérgewage by biological treatment process andeitse for b
grade purposes. The suggested treatment schenmeptant to achieve the required degree of perfoomaof the
treatment system. The clarifier does the functibeepra tion of solids from the liquid. This prdjés aimed at treatment
of waste water by Activated sludge process and vaimaf suspended solids from aerobically treatedtevavater, by dual
media filtration, in order to make the treated wastter suitable for re-use such as gardeningttbilshing, landscape
development etc. In this project, a lab scale stugly been conducted for treating waste water gestefeom nag river

Nagpur.
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Figure 1SewageTreatment Plant Design Figure2: Experimental Set up Diagran

As per the mentioned treatment sch in figure 1, the waste water is passed through the screerefooval of
floating matter. The waste water is then taken Edqoialization tank for equalizing the organic la#dhe wase water so
that waste water with uniform organic load can benped to further units. The waste water is theenakto Buffer tan}
for pH neutralization as well as pumping waste w#beanaerobic react In the second step, the performance of
meda filter for removal of total suspended solid h&eib explored. Thus, removal of suspended solid wéke the
aerobically treated waste water suitable for gardgrroad washing, toilet flushing, landscape depilg etc. Hence, b

doing this, they cahave following advantage Need not have to purchaiesh water for above purpo: Can have a step
towards Zero Discharge.

Table 1: Items Inside Dual Media Filter

Sr. No. Item Particle Size
1 Gravel 20 mm to 40 mm
2 Gravel 10 mm to 20 mm
3 Gravel 05 mmto 10 mm
4 Gravel 02 mm to 05 mm
5 Sand 0.40 mm to 0.70mm
6 Activated carbon 0.55 mmto 0.90 mm

Fmpiy Space 20 cm

Activatod Carban
As prrmentionsd specification)

F d
Effective SEe: .40 mm to 0.7 mm

Z i — G Gravsl

@ mm —10 mm Gravel

10 mm — 20 mm Gravel em
& em

Figure 3: Dual Media Filter Diagram
Experimental Work

Figure 2 represents the small scale experimentap. a lab scale study was conducted for treating serage
nag riverby Activated sludge process and further, removadusipended solids from aerobly treated waste water, by
dual mediafiltration, in order to make the treated waste wateitable fo re-use such as gardening, toilet flushi
landscape development et. specially fabricated aeration tank in mild steiénensions: 44 cm X 44 cm X 44 ¢
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respectively. Cut to suit artificial aeration systéigure 3 represents A specially design dual mé&dligr in mild steel of
height 90 cm and diameter 20 cm with inbuilt statahle 4 shows the items inside the dual mediarfiith their
respective particle sizes. Forty liters of sampéeswollected from nag river of Nagpur city. The plncollected was grab
sample and was transported to the laboratory. iéiglf aeration system was purchased from marketigagm pump).
A plastic jar of capacity 10 Lit was taken reprasenthe clarifier, Sand activated carbon & Grawelre placed inside the
dual media filter. The collected sample was esthdor pH, BOD, COD, TSS, & total coli form. Propesieved cow
dung slurry was prepared. Aeration systems werd tgsaerate the cow dung slurry so that oxygen ¢ain be pumped in.

The aeration system was placed at two cornersatdtth entire content of the tank can be oxygenated

The cow dung slurry was kept undisturbed (excepdtemn) for Four days for development of aerobictbaal
culture. The aeration was continuous in order toichthe development of anaerobic pockets in theteer tank.
In chlorine contact tank the dose for one liteseivage is 1mg/l. the chlorine is use in the fornmygdochlorite solution.
Simultaneously, the dual media filter was chargéth Wravel at the bottom and Sand at the middle aotivated carbon
at the top. After Four days, 30 Lits of waste watas added in the aeration tank. The content ofahk was aerated for
24 hours. After 24 Hours, some quantity of the eahof the aeration tank was taken into the clrififhe content of
clarifier was kept undisturbed for 2 Hours for ¢ithting settling. After two hours, the supernata@s collected and
analyzed for pH, COD, BOD & MLSS. The supernatanthien passed through chlorine contact tank. eftlrination it
passes through dual media filter. The sample aféssing through the dual media filter was colledteé beaker and
analyzed for TSS. The same procedure was repefi@deach 24 hours till there is no further redoetin COD / BOD

values.

Table 2: Charectoristics of Initial Sewage

Sr. No. Parameter Unit Value
1 PH _ 7.7
2 TSS mg/l 170
3 COD mg/l 310
4 BOD mg/l 200
5 PATHOGEN COUNT CFU/ml 10

Table 3: Charectoristics of Final Sewage

Sr. No. Parameter Unit Value | %Reduction Achieved
1 pH _ 7.8
2 TSS mg!/l 8 95.29
3 BOD mg/l 9.3 95.5
4 COD mg/l 18 94.19
6 Pathogen count|  CFU/m| 10 99.9

Table 4: Charectoristics of Sewage after Activate&ludge Process

Sr.No. | Days | PH TSS BOD %BOI_D COD %COI_D MLSS
o (mg/l) | (mg/l) | Reduction | (mg/l) | Reduction | (mg/l)
1 Initial | 7.7 170 200 310
2 Dayl | 7.6 110 180 10.0% 282 9.03% 3400
3 Day2 | 7.8 95 158 21.0% 244 21.29% 3400
4 Day3 | 7.8 90 136 32.0% 212 68.38% 3600
5 Day4 | 7.8 90 118 41.0% 170 45.16% 3800
6 Day5 | 7.8 86 89 55.5% 142 54.19% 4000
7 Day6 | 7.8 85 58 71.0% 122 60.64% 4000
8 Day7 | 7.6 86 39 80.5% 102 67.09% 4100
9 Day8 | 7.6 90 21 89.5% 96 69.039 4000
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Table 5: Charectoristics of Sewage after Chlorinatin

1 Initial(after activated 76 21 9% 90
sludge treatment

2 Sample-1 8.0 11 94.5 64 79.3b 8

3 Sample-2 8.2 12 94 68 78.06 86

4 Sample-3 8.2 10 95 60 80.64 84
Average 8.2 11 94.5 64 79.3% 82

Table 6: Charectoristics of Sewage after Dual Medi&ilter

Initial before

! chlorination 6 21 96 82
2 Sample-1 7.8 9 95.5 18 94.19 8 95.29
3 Sample-2 7.8 9 95.5 20 94.54 10 94.11
4 Sample-3 8.0 10 95 16 94.80 8 95.29
Average 7.8 9.3 95.5 18 94.19 8 95.29
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Figure 4: MLSS Conc. Inside the Aeration Tank Figure 5: Reduction of COD by Various Treatments
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Figure 6: Reduction of BOD by Various Treatments
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Figure 7: COD, BOD & TSS Reduction by Various Treaments
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Figure 8: % Reduction in COD, BOD after Activated Sudge Process

RESULTS & DISCUSSIONS

Treatment of waste water has been made compulso@dyt. of India. Although Govt. of India, Ministrgf
environment is advocating zero discharge but @iwnit has not been made compulsory. It dependshenindustry,
whether they need to reuse the treated water ohalige the same after conforming to the dischaogm# Current water
reclamation strategies incorporate multiple meastweminimize health and environmental risks asged with various
reuse application. A combination of source contemlyanced treatment process flow schemes, and etigineering
controls provides a sound basis for increased imefgation of water reuse applications. The feasibdf producing
reclaimed water of a specified quality to fulfilluttiple water use objectives is now a reality doethie progressive
evolution of technologies and risk assessment pires™. Table 2 shows The waste water may be termed s lo
strength waste water stream as the COD of the rasteanwater was 310 mg/l and BOD was 200 mg/l. Eg@ishows

The day wise COD reduction achieved by activatadge process was 69.03% and BOD reduction achisasd

89.50%. table 6 shows The COD of final treated easiter was reported to be 94.19% whereas the E@dD values
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were 95.50%. table 3 records the day wise reduaifoBOD, BOD & TSS by activated sludge processmianual for
Sewerage and Sewage Treatment the BOD removaldewage has been reported as 90% by activated studges&"
Table 5 shows the degree of treated waste water etflorination. Chlorination shows the 99.9% rditurcof total coli
form but it also gives an advantage of saturathegdlimy layer at the upper surface of dual meittier f In this study the
main aim of given chlorination is to remove thersfilayer from the top of the dual media filter besa it get chocked the
dual media filter. the role of activated sludgeafigettling tanks by conducting multiple batchlgegttests with the various
initial suspended solids concentrations of thevattid sludge. Based on the study, it was repoh&dat proper settling of
sludge will enhance the performance of activateaige process. 77% COD removal & 85% total BOD reamhdoy
activated sludge process in Environmental Engingenandbodk®" The initial TSS of the raw waste water was 110mg/l
whereas after activated sludge followed by promstlisg. The TSS values were reported in the rapfig82 mg/l. No
coagulant or flocculent was used for settling afdge. It shows, with proper settling by gravity, ST&moval can be

achieved significantly.

The MLSS concentration inside the aeration tank staslied throughout, There has been a sharp irerieas
MLSS concentration inside the aeration tank infég4. The MLSS concentration on Day — 1 was regoate 3500 mg/I
whereas on Day- 7, it increased up to 4000 mg# ifkbrease in MLSS concentration shows a steadytgrim microbial
population inside the aeration tank, which hasatliyeénfluenced the BOD / COD removal efficiencyndther advantage
of activated sludge process is that it can absartlerate shock load and can be restarted withirod@shafter a shut down

period of even 30 days. Table 6 shows the perfocsai dual media filtration was significantly good.

The treated waste water was crystal clear. The dt3Be inlet of dual media filter was reported a@82 mg/|
whereas the TSS at the outlet of dual media filtes in the range 8 mg/l, showing 94.29 % TSS remnéva performance
of sand filter and Dual media filter for removal 86S from Lake Water. In their paper, “amelioratiohlake water
pollution & strategy for re-use”, they have studi@®S reduction by various techniques such as Grasettling,
coagulation & flocculate-on and Dual / Sand Filoat

They have reported removal of TSS by sand Filtrflothe performance of activated sludge process fatbty
sand filtration in removing COD, BOD and TSS froewsge. In their paper treatment of sewage by defivaludge
process followed by sand filtration, they achieveoasiderable reduction in COD, BOD and T$SBand filtration of
wastewater for tertiary treatment and water retss’ reported of COD reduction due to removal okimerable quantity
of TSS from the waste waté[the Performance of a stratified sand filter in oeai of chemical oxygen demand, total
suspended solids and ammonia nitrogen from higingth wastewaters. They have reported 95% remdwalspended
solid by dual media filté?"

Copyright 1979 the secondary effluent as coolingewanakeup for inland manufacturing industry in faka.
Approximate economic evaluations were made for mbwr of pretreatment alternatives and for intetredtment with
chemical conditioning agents. Internal treatmerth\iocide dosing appeared to be the most promispigpn. The pilot

plant was operated successfully at 5 cycles of @atnation without any other supplementary treatnbeimg required"
CONCLUSIONS

The main philosophy of this research study wasdasewater conservation and sustainable developrikemice,

a new concept was thought of in the form of trepawage and reusing the treated sewage for vepigp®ses other than
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reuse in process. The genesis of this project walved keeping in mind the scenario of those indaissectors, such as
cement factories, which are having continuous nafedooling tower, make up water. All mega cemenrttdaes and
similar establishments, needs huge amount of watery day for using it as cooling tower make upenaHence, they
need to purchase fresh water every day. Considedngnuous escalation in water price, this exerbias become a costly
affair for all such industries. Additionally, foil anega industrial establishments, a considerabntjty of water is being
used for various non process purposes such asrjagddandscape development, toilet flushing, reemkhing etc.
This also adds up to the water demand. In thisarebestudy, one such cut to suit treatment philbgdyas been suggested

and evaluated. Normally, big industrial units hdalefledge colony for their employees.

Thus, good quantity of sewage gets generated eagrfydm the colony. Treatment and disposal of thwage
adds up additional environmental problems for e sndustrial unit. In this research study, aemft has been made to
address both the problems i.e handling and tredtofesewage and reusing the treated sewage faswarion process use.
The final treated sewage was colour less as thewéinge colour got removed due to presence avated carbon in dual
media filter. It may be highlighted that in thisrfeular case, the TSS concentration before dualianilter was reported
around 82 mg/l. In case, the TSS before chlorimaiomore than 150 mg/l then a flash mixer alonthwilariflocculator
may be proposed before chlorination, otherwise| thealia filter might get clogged very often. In easf clogging of dual

media filter, backwashing remains the only optiondieaning the dual media filter.

However, it also has its limitation upto certainteext. If back washing fails then the only optiomeens is
changing the media, which is a costly affair. Thusjay be concluded that Dual media filter is afi¢he best option for
removal of TSS and colour from aerobically treasedvage. One more important aspect of this resesitcly was to
evolve a cost effective treatment scheme. In ealaaale commercial application, the basic costlimein the proposed
scheme may be divided into three major heads: Mechhitems such as aerator, clarifier, dual mditiar, pumps &
motors and related piping and valves. Electricaing including MCC panel, cables, local push butteitches etc.
Construction of civil units such as aeration tatiirifier, chlorine contact tank and also primanjts like grit chamber,
inlet sump etc.lt is to be noted that in this reskastudy, the treated sewage shall be used for oress purposes;
hence, expenditure on tertiary treatment is notiired. Thus, it may be concluded that the treatrseheme as proposed

in this research study is more cost effective aspared to other available tertiary treatment tetigies
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