
A. Pollution prevention :

To protect the environment elements such 
as groundwater , soil , marine life , air, sea 
shore and recreation sites. 

B. Protection of public health

C. Reuse of the treated effluent

For agriculture, groundwater recharge, 
industrial recycle, or any other usage.

D. Solving social problems caused by the accumulation of wastewater.

General goals of wastewater treatment:
Wastewater Treatment
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Wastewater Treatment

1. What is wastewater ?

Wastewater is created when the water supply to communities , industries or any 
activity is mixed with solids. Thus wastewater simply is:

Wastewater = clean water supply  +   solids

The percent of solids in domestic wastewater is very small , from 0.1 to1% only.

2. What do we mean by wastewater treatment ?

Wastewater treatment is simply the separation of solids from water.

3. How can we separate solids from water ?

There are many methods used to separate solids from water:

- Physical methods

- Chemical methods

- Biological methods    ( see Figure 1)
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Screening

Wastewater treatment methods
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Figure 1
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4.  How can we select the separation ( treatment) method?
The separation method ( physical, chemical, or biological) depends on the type 

of the solid to be separated or removed from water.
5. So, What are the types of solids existing in wastewater?
solids in WW are:
a.  Gig floatable solids: (separated physically by screens) 
b. Grit and sand: (separated physically by grit removal channels) 
c. Suspended solids: 

i.  Settleable :     (separated physically by sedimentation tanks) 
ii .non settleable:

1. floatable       (separated physically by floatation tanks )
2. colloidal        (separated indirectly biologically or by chemical and                            

physical methods coagulation followed by  filtration tanks)
d. Dissolved solids:

i. organic                 (separated biologically by biological treatment tanks) 

ii. Inorganic             (separated chemical treatment tanks) 
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Bar screen Channel 
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Grit Removal Channel 
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Sedimentation Tanks 
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Floatation Tank
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Biological Treatment Tank ( Activated sludge system)
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Layout of Wastewater treatment  Plant
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6. So what are the technical goals of Wastewater treatment?

a. Separation of solids from liquid

b. Stabilization of separated solids

c . disinfection of pathogenic micro-organisms

d. Proper reuse or disposal of treated liquid and solids
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Biological waste water treatment
1. It is a type of waste water treatment in which microorganisms such as bacteria are used 

to remove pollutants from waste water through bio-chemical reaction.

Classification of biological Waste water methods

Aerobic and anaerobicSuspended and attached treatment

Aerobic: biological treatment is a process in 
which the pollutants in the waste water 
(organic matter) are stabilized by 
microorganisms in the presence of 
molecular oxygen

Anaerobic: biological treatment is a process 
in which the pollutants in the waste water 
(organic matter) are stabilized by 
microorganisms in the absence of molecular 
oxygen

Suspended growth process is a biological w.w.t
in which microorganisms are maintained in 
suspension while converting organic matter to 
gases and cell tissue (Activated sludge).

Attached growth is a biological w.w.t in which 
microorganisms responsible for the conversion  
of organic matter to gases and cell tissue are 
attached to some innert material such as rocks, 
sand, or plastic (Trickling filter).
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Activated Sludge System
Process Description:

• It is aerobic suspended growth biological wastewater treatment method in which dissolved 
organic and inorganic matter can be removed. Some of the suspended and colloidal matter 
can also be removed indirectly by sticking to the slime bacteria.

• This treatment is achieved in tanks called aeration tanks. Oxygen is supplied to these tanks 
to allow aerobic biochemical reaction to occur.

• In the aeration tank, the microorganisms feed on dissolved solids mainly organic matter and 
produce large amounts of bacteria (colonies). This means that microorganisms convert 
dissolved solids into suspended solids (the bacterial colonies).

• After the aeration tank, a secondary sedimentation tank is installed to separate the bacteria 
from liquid

• The separated bacteria is called activated sludge. Part of the sludge is wasted and the 
remaining part is returned back (Recycle) to the aeration tank. The recycle of the sludge to 
aeration tank is very important to keep a specific concentration of the bacteria in the system 
to perform wastewater treatment.

• The mixture of wastewater with bacteria in the aeration tank is called mixed liquor 
suspended solids (MLSS)  
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Principal of activated sludge

Aerated Tank

X, S, V

Q, So

Qr, X, SRecycle
Qw, Xr

(Q + Qr) (Q - Qr)

S, Xe

Q = waste water flow rate

X = the mixed liquor suspended solids 
concentration (MLSS) bacteria concentration

Xr = concentration of recycled activated sludge

Xe = effluent suspended solids concentration

Qw = waste sludge flow rate

Qr = return sludge flow rate
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So = concentration of dissolved pollutants such 
as BOD

S = concentration of dissolved pollutants in the 
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Principal of activated sludge
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Q = waste water flow rate

X = the mixed liquor suspended solids 
concentration (MLSS) bacteria concentration

Xr = concentration of recycled activated sludge

Xe = effluent suspended solids concentration

Qw = waste sludge flow rate

Qr = return sludge flow rate

So = concentration of dissolved pollutants such 
as BOD

S = concentration of dissolved pollutants in the 
aerated tank and the effluent

V = volume of the aerated tank

Y = growth rate of the bacteria
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