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Abstract— Due to global civilization and industrialization, 

there is a great demand for the water. A small fraction of the 

same is utilized and rest is being generated as wastewater. 

The disposal of such wastewater into water courses creates an 

adverse impact on the human health, flora and fauna. With 

the introduction of precise effluent standards it is the 

responsibility of wastewater engineer to treat the wastewater 

to satisfy the requirements of receiving body. Hence the safe 

disposal of such wastewater either on land or water bodies is 

the most challenging task before the engineers. This project 

is study to show the general wastewater characteristics 

collected from the Sugar Industry and also to treat by 

Sequential Batch Reactor, This SBR process involves tank in 

which aeration as well as settlement can be carried in a batch 

basin. Result showed removal efficiency for Sequential Batch 

Reactor for Chemical Oxygen Demand and Biochemical 

Oxygen Demand was efficient for treating waste at variation 

of concentration and time variation. It is also seen that the 

other parameters after treatment are within desirable limits of 

effluent standards as per CPCB, New Delhi. 

Key words: CPCB, Chemical Oxygen Demand, Biochemical 

Oxygen Demand 

I. INTRODUCTION 

Water and sanitation are one of the basic amenities. With 

rapid growth of population and advancements in urbanization 

and industrialization, the water demand for all the classes of 

cities has increased drastically. There is an acute shortage of 

protected water supply and sanitation and this is leading to 

unhygienic conditions. Due to scarcity of sanitation facilities, 

the wastewater generated is joining ground water or surface 

water or soil or combinations thereof. The wastewater 

contains biodegradable and non-biodegradable matter along 

with pathogenic microorganisms. Because of this reason, 

there is a need for good sanitation facilities to avoid water 

borne diseases.  Also, inadequate water supply and poor 

sanitation will not only cause pollution of ground water and 

surface water but also causes soil pollution. Hence, 

inadequate sanitation facilities will have adverse effects on 

the environment [1]. The sanitation facilities include, good 

collection systems [2] (sewerage system), treatment facilities 

[3] (reducing the toxicity, volume or characteristics) and 

disposal systems [4]. 

In India several treatment plants are working on 

either suspended growth processes or attached growth 

processes. There are 152 treatment plants working in various 

parts of the country [5]. The various biological treatment 

technologies provided in India include, Activated Sludge 

Process (ASP), Aerated lagoon, trickling filters, rotating 

biological contactors, Stabilization ponds, oxidation ponds 

and upflow anaerobic sludge blanket. The efficiency of the 

treatment plants depends on several factors. Some of the 

limitations of trickling filters include ponding problems, fly 

nuisance, and froth formation. Operational problems in ASP 

includes, bulking of sludge, rising sludge and Nocardia foam 
[6]. Trouble shootings in Aerated lagoons include, odours 

from algae blooms, groundwater contamination, additional 

treatments, and requires large footprint [7]. The above 

mentioned treatment units either require higher detention 

time or additional treatment units such as primary and 

secondary settling tanks. 

Considering the above, in the present study the 

treatment plant working on the principle of Sequential batch 

Biological Reactor (SBR) system has been selected. An effort 

is made to understand the various factors that affect the 

performance of the treatment unit working on the principle of 

SBR. In this work SBR reactor has been designed and 

fabricated. Performance evaluation of the model of the 

reactor has been studied for various probabilities. 

A. Objectives of the study 

 Initial analysis of wastewater characteristics. 

 To design and prepare the model of SBR. 

 To check the performance of the SBR model. 

 To achieve the effluent standards after varying aeration 

time, settling time, concentration of microbial culture, 

and concentration of influent wastewater. 

 To achieve the maximum efficiency from the SBR 

process. 

II. MATERIALS AND METHODS 

This project mainly focuses on the design and development 

of a model to treat wastewater in such a manner that the 

treatment unit acts as both, aeration tank as well as settling 

tank. In addition to it the decanting system is provided to 

remove the treated wastewater. 

In this project a reactor model is prepared to find out 

the likely parameters that affects the performance of the 

sewage treatment plant. The design parameters that affects 

the performance of Sequential Batch Reactor (SBR) model 

are, incoming waste water characteristics, sequential process 

phases for the repeated cycles, cycle time, concentration of 

Dissolved Oxygen (DO) inside the reactor. The variable 

factors are considered in the experimental work which 

includes aeration time, settling time, volume of air supplied, 

filling time, decanting time and the concentration of the 

microbial culture. The wastewater free from Oil and Grease 

(O&G) is used in the reactor. Experimental works are carried 

out to check the efficiency of the model, with and without 

microbial culture. The conclusions are drawn based on the 

results obtained. Sample analysis is done as per the Standard 

Methods [28]. 
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A. Sampling of wastewater 

Sample containing industrial wastewater selected for this 

sequential batch reactor is a sugar waste which contains 

heavy organic and inorganic solids which is to be collected 

from industry and carried to the laboratory to know the 

quality of the parameters and initial analysis of sample it to 

be carried to proceed for the further treatment procedures. 

B. Fabrication of the SBR reactor 

The laboratory scale Sequential Batch Reactor (SBR) basin is 

fabricated using 8mm thick glass material. There are two 

compartments in the tank model comprising of biological 

selector zone and the reactor basin (Fig 1). The biological 

selector zone has 5 components each of 11cm in length and 

10cm width and the reactor basin has a length of 60cm and 

width of 60cm and depth of 50cm. A freeboard of 5cm is 

provided for the reactor model. Valves are provided at 

different sections and at different depths for sampling 

purpose (Fig 2). Inlet valve is provided at the top to control 

the influent flow rates and the outlet valves are provided for 

cleaning and sludge wastage. Decanting is done using a pipe 

which collects the supernatant and is controlled with a valve. 

Air diffusers with capacity of 4, 5, and 6 cubic meters per 

hour are provided to supply the oxygen to the reactor basin. 

The diffusers with multiple outlets have a pipe connected to 

it and a provision to control the air supply is made using 

valves (Fig.3). 

 
Fig. 1: A model of Sequential Batch Reactor (SBR). 

 
Fig. 2: Multiple Valve provision for the SBR model 

 
Fig. 3: SBR with multiple diffusers connected to Oxygen 

supply unit. 

III. RESULTS AND DISCUSSION 

Grab samples of Wastewater is collected from Sangur 

(Haveri Dist) middle of Karnataka, Kalaburagi, and analyzed 

in college laboratory. The following Table shows the 

characteristics of wastewater 

Sl. No Parameters Unit Values Obtained 

1 pH - 6-6.8 

2 TDS mg/L 1200 

5 Chloride mg/L 350 

6 BOD5 mg/L 1450 

7 COD mg/L 2020 

8 
Total 

Solids (TS) 
mg/L 4000 

9 
Dissolved 

Solids(DS) 
mg/L 2000 

10 
Suspended 

Solids (SS) 
mg/L 1000 

Table 1: Initial Characteristics of wastewater 

A. Physico-chemical characteristics 

1) pH 

pH is measured by using the pH meter LI 120. It is observed 

that, initial influent value is 6.5 and treated values of pH is 

7.67. 

 
Fig. 4: variations of pH values at different BOD 

concentration at 3Hrs aeration period 

B. Nitrate 

Nitrate is estimated by Phenoldisulphonic acid (PDA) 

method. It is observed that, The initial influent value of nitrate 

350mg/L and the treated values of nitrate at different BOD 

loading of  (1200,1000,800,600,400,200)mg/L is 25, 32,39,  

48, 50, 78, 126mg/L. 

 
Fig. 5: Variation of Nitrate, Carbon, C/N values for different 

concentration loading at 3Hrs aeration period 

C. Chloride 

Chloride is determined by Argentometric method. It is 

observed that, value of Chloride is 300mg/L and the treated 

values of chlorides at different BOD loading of (1200mg/L, 
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1000mg/L,800mg/L,600mg/L,400mg/L,200mg/L is 60mg/L, 

72mg/L, 88mg/L, 108mg/L, 116mg/L, 128mg/L, 140 mg/L) 

 
Fig. 6: Variations of Chlorides values at different BOD 

concentrations 3Hrs aeration period. 

D. Biochemical Oxygen Demand 

Biochemical Oxygen Demand is determined by using 

titrimetric method. It is observed that, the initial influent 

value of BOD is 1450 mg/L and the treated values of BOD at 

different BOD loading of (1200, 1000, 800, 600, 400, 200) 

mg/L is 890, 810, 776, 683, 576, 489, 410mg/L 

 
Fig. 7: Variation of BOD values for different concentration 

loading at 3Hrs aeration period. 

E. Chemical Oxygen Demand 

Chemical Oxygen Demand is determined by using titrimetric 

method. It is observed that, The initial influent value of COD 

is 2020 mg/L and the treated values of COD at different BOD 

loading of (1200,1000,800,600,400,200)mg/L is 860, 880, 

796, 712, 689, 636, 600mg/L 

 
Fig. 8: Variation of COD values for different concentration 

loading at 3Hrs aeration period. 

F. Variation Time period of BOD at constant concentration 

of 800mg/L 

BOD 

constant 

Time 

variation 

in minutes 

BOD 

Effluent 

Percentage 

Removal 

efficiency 

800 60 493 38.42 

800 120 452 43.46 

800 180 402 49.65 

800 240 346 56.63 

800 300 286 64.21 

800 360 216 73.11 

800 420 136 82.92 

Table 2: Details shows the Time Variation of Treated BOD. 

 
Fig. 9: Variation of Time period at same BOD concentration 

at 800 mg/L 

IV. CONCLUSIONS 

From the experimental works, it can be concluded that, static 

time for aeration is about 3 Hours for the different BOD 

loading like (200, 400, 600, 800, 1000, 1200, 1400) 

concentration and treated efficiency are (72%, 66%, 62%, 

58%, 51%, 44%, 38%). 

After the variation of BOD loading, the middle BOD 

value of 800 concentrations is taken and is kept constant for 

different time period for (1, 2, 3, 4, 5, 6, 7, and 8) Hours the 

corresponding removal efficiency obtained in percentage are 

(38%, 43%, 49%, 56%, 64%, 73%, 82%, 93% ). Hence the 

maximum efficiency of BOD treated by Sequential Batch 

Reactor at 8 hours aeration is about 93%. 
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