
20 





CEJ
Text Box
For an image of activated sludge, please see the Vessman and Hammer textbook, page 539.Viessman, W., Jr., and M. J. Hammer. Water Supply and Pollution Control. 7th ed. Pearson Education, Inc., Upper Saddle River, NJ: Pearson Prentice Hall, 2005. ISBN: 0131409700.
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Figure by MIT OCW. 

Adpated from: Viessman, W., Jr., and M. J. Hammer. Water Supply and Pollution Control. 7th ed. 
Upper Saddle River, NJ: Pearson Education, Inc., 2005, pp. 530, 534. 





Bacteria with slime layer
 

Activated sludge floc with slime
 





CEJ
Text Box
Nocardia foaming in activated sludge: a. and b. foam on the aeration basin; c. and d. microscopic appearance of Nocardia foam (c. 400 x phase contrast; bar = 25 mm; d. 1000 x phase contrast; bar = 10 mm).Courtesy of Environmental Protection Agency



CEJ
Text Box
Microscopic appearance of activated sludge flocs: a. small, weak flocs (pin-floc) (100 x phase contrast); b. small, weak flocs (100 x phase contrast); c. flocs containing microorganisms (100 x phase contrast); d. floc containing filamentous organisms "network" or "backbone" (1000 x phase contrast) (a and c bar = 100 mm; b and d bar = 10 mm).Courtesy of Environmental Protection Agency







CEJ
Text Box
Please point your browser to the following links for examples of fine bubble diffusers:http://www.proequipment.com/aeration/disktype.htmhttp://www.sequencertech.com/equipment/equipment_aeration/fine_bubble.htm



CEJ
Text Box
Please point your browser to the following links for examples of static aerators:http://www.aquaculture.ugent.be//coursmat/autom/pic/stat.jpghttp://www.sequencertech.com/equipment/equipment_aeration/jet_aeration.htm
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CEJ
Text Box
Please point your browser to the following links for examples of surface aerators:http://www.en-found.com/sur.htmhttp://perso.wanadoo.fr/isma/en_aerateur-de-surface-aerostar-documentation-photos.html





Figure by MIT OCW.

Adpated from: Viessman, W., Jr., and M. J. Hammer. Water Supply and Pollution Control. 7th ed.
Upper Saddle River, NJ: Pearson Education, Inc., 2005, p. 580.



CEJ
Text Box
Please point your browser to the following link for an example of a Primary Aeration Tank:http://www.college.ucla.edu/webproject/micro7/studentprojects7/Rader/asludge2.htm





CEJ
Text Box
Please see Figures 12-37 and 12-38 in the Viessman and Hammer textbook for images of activated sludge plants and different types of aerators.Viessman, W., Jr., and M. J. Hammer. Water Supply and Pollution Control. 7th ed. Pearson Education, Inc., Upper Saddle River, NJ: Pearson Prentice Hall, 2005. ISBN: 0131409700.

Chris Johnson
Text Box



Typical Design Parameters for Commonly Used Activated-Sludge Processesa 

Process Name Type of 
Reactor SRT, d 

F/M kg 
BOD/kg 
MLVSS.d 

Volumetric Loading 

lb BOD / 1000 ft3.d kg BOD / m3.d 
MLSS, 
mg / L Total �, h 

RAS, % 
of Influente 

High-rate Aeration Plug Flow 0.5-2 1.5-2.0 75-150 1.2-2.4 200-1000 1.5-3 100-150 

Contact Stabilization Plug Flow 5-10 0.2-0.6 60-75 1.0-1.3 
1000-3000b 

6000-10000c 
0.5-1b 

2-4c 50-150 

High-Purity Oxygen Plug Flow 1-4 0.5-1.0 80-200 1.3-3.2 2000-5000 1-3 25-50 

Conventional Plug Flow Plug Flow 3-15 0.2-0.4 20-40 0.3-0.7 1000-3000 4-8 25-75f 

Step Feed Plug Flow 3-15 0.2-0.4 40-60 7.0-1.0 1500-4000 3-5 25-75 

Complete Mix CMAS 3-15 0.2-0.6 20-100 0.3-1.6 1500-4000 3-5 25-100f 

Extended Aeration Plug Flow 20-40 0.04-0.10 5-15 0.1-0.3 2000-5000 20-30 50-150 

Oxidation Ditch Plug Flow 15-30 0.04-0.10 5-15 0.1-0.3 3000-5000 15-30 75-150 

Batch Decant Batch 12-25 0.04-0.10 5-15 0.1-0.3 2000-5000d 20-40 NA 

Sequencing Batch Reactor Batch 10-30 0.04-0.10 5-15 0.1-0.3 2000-5000d 15-40 NA 

Countercurrent Aeration 
System (CCASTM) Plug Flow 10-30 0.04-0.10 5-10 0.1-0.3 2000-4000 15-40 25-75f 

a = Adapted from WEF (1998); Crites & Tchobanoglous (1998).
 

b = MLSS & detention time in contact basin.
 

c = MLSS & detention time in stabilization basin.
 

d = Also used at intermediate SRTs.
 

e = Based on average flow.
 

f = For nitrification, rates may be increased by 25 to 50%.
 

NA = Not Applicable.
 

Figure by MIT OCW. 
Adapted from: G. Tchobanoglous, F. L. Burton, and H. D. Stensel. Wastewater Engineering: Treatment and Reuse. 4th ed. 
Metcalf & Eddy Inc., New York, NY: McGraw-Hill, 2003, p. 747. 






