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Objective:  To investigate the performance of an activated sludge process. 

 

Introduction : 

 Biological processes are used to convert the dissolved organic substances in wastewater 

into body mass of bacteria.  The bacteria are themselves a kind of flocculant settleable solids that 

can be removed in sedimentation tanks.  Four most commonly used biological processes are the 

activated sludge process, aerated lagoons, trickling filters and stabilization Ponds.  The activated 

sludge process is most often used for large installations and is the major technology employed by 

most of the large wastewater treatment works in Hong Kong except Stonecutters Island. 

Activated sludge treatment (AS), also called aerobic suspended growth treatment, has been used 

extensively in its original form as well as in many modified forms.  Treatment efficiency of AS 

systems is usually determined and reflected by a set of parameters such as (1) organic loading, 

(2) hydraulic retention time, (3) sludge properties, (4) sludge return rate, (5) influent 

characteristics and (6) effluent characteristics, etc. Pilot runs of AS process is a good tool to 

examine the working conditions and to identify possible faults in the design phase. 

 

Apparatus : 

• Bench scale AS reactors. 

• Pumps. 

• Aerators. 

• Dissolved Oxygen Meter. 

• Measuring Cylinders, 1L. 

• CST apparatus. 

• Filtering apparatus. 

• Oven, 105oC. 

• COD apparatus. 
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Procedure: 

Part I : Setup of AS reactors. ( To be performed by laboratory technician.) 

1. Collect 60L of fresh activated sludge from a local wastewater treatment plant. 

2. Setup two or more sets of bench scale reactors. 

3. Set the sludge return rate such that the hydraulic retention time is in the range of 4 to 8 

hours. 

4. Select and set a different organic loading rate for each reactor. 

5. Feed the reactors using real influent collected from treatment plant or prepare artificial 

wastewater. 

6. Let the reactors run for a week to stabilized. 

 

Part II : Sampling and analyses 

1. Collect influent and effluent samples and measure their CODs respectively (Refer to COD 

test worksheet for measurement procedures ). 

2. Collect sludge sample from the aeration tank of the reactor. 

3. Measure MLSS, SVI and CST of the sludge sample (Refer to the corresponding 

worksheets for test procedures ). 

4. Measure the DO of the aeration tank using a dissolved oxygen meter. 

 

Evaluation and discussion: 

Determine the COD removal, organic loading, hydraulic retention time, sludge age, SVI and CST 

values. Discuss the performance of the activated sludge process in terms of efficiency, problems 

and how to improve the existing system.  
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