Conventional wastewater treatment consists
of a combination of

/ Unit Operations

Physical

Chemical and
Biological

\

Processes Unit Processes




Why Treat Wastewater?

* To prevent the spread of disease
* To Insure adequate water supplies
* To protect water resources

e To reduce environmental contamination
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Sewage Treatment
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Primary and Secondary Wastewater Treatment
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Primary sewage treatment mechanically removes up to 40% of wastewater
pollutants through use of screens and settling (sedimentation) tanks.

Secondary Treatment: Removal of organic matter mainly by biological
degradation

Solids 85-95%,
BOD 80-95%,
Col. 90-95%

Advanced Treatment: Removal of nutrients (N, P) by biological and chemical
methods

Solids ~100%,
BOD ~99%,
Col. ~99%
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BIOLOGICAL TREATMENT
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1-Oxidation

COHNS + O, + bacteria — CO, + H,0O +
NH; + energy + End products

2-Synthesis

COHNS + O, + bacteria — C;H,NO, (new
cell tissue) + energy

3-Endogerous respiration

C.H,NO, + 50, — 5 CO, + NH, + 2H,0



Biological treatment method

* 1-lagoon ponds

« 2-stabilization ponds

« 3-Trickling Filters

» 4-activated sludge

* 5- Rotating Biological Contactors

* 6- Biological fluidised bed reactor



LLagoons
» Variety of designs allow flexibility of treatment

» Aeration by natural or mechanical processes

»May be used as pretreatment or storage for other
Processes.

»Requires considerable space
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Waste Stabilization Ponds

» Are earthen basins contain a relatively shallow of water
body

» Employ algal-bacterial symbiotic interactions
 Algae to provide oxygen
 Bacteria to degrade organics
» Can be classified into
« Aerobic, facultative, anaerobic
e Depending on water depth + loading
» Proving high effluent quality in treating wastewater from
* Domestic, agriculture and industries

» Require low investment and operational costs but consume
relatively large area
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Facultative Stabilization Ponds
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Facultative Oxidation (Waste Stabilization)
Pond
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Biochemical degradation
in a trickling filter
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Biochemical degradation in rivers

Biofilm or
attached Biomass




Trickling Filters

»Fixed-media treatment system

»Primary treated wastewater 1s distributed over
media colonized by microorganisms

»Secondary clarification prior to discharge
»Moderate efficiency

» Nitrogen removal
Distributor
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Trickling filters
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Trickling Filter




Trickling Filter




Trickling Filter




Trickling Filter
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Also on-site, small scale systems
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Factors affecting the
performance of a
trickling filter

Q Concentration of substrate / oxygen
O Bed material

Q Hydraulic loading / recirculation

Q Bed height

Q Temperature

Q pH

Q Nutrients i o,
Q Toxics

Q Particles

from www.stud.sb.luth.se
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Activated Sludge (AS)

Aeration

BOD,, [kg/d]

o

BODin [kg/d]
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Sludge recirculation

Secondary or
biological sludge



Activated Sludge (AS)
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Suspended biomass in a pond or river
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Trickling filter

pum .'O

primary clarifidr

recirculation

sludge recirculation

excess sludge secondary clarifier
grafics adopted from W. Gujer
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Rotating Biological Contactors

» Fixed media treatment
» Requires primary treatment

»Microorganisms colonize
contactors (disks)

»Rotation creates alternate
wetting / draining of
microorganisms -

» Nitrogen reduction
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Rotating Biological Contactor




Bio discs — rotating disks procedure




Rotating contactor

* Microorganisms are settled on a Rotati
_ _ otating submerged contact
rolling cylinder bared on a aerator

horizontal axis.

* Cylinderis
— slowly rotating
— submerged half into the pretreated wastewater
* microorganisms get in alternating contact with
air (oxygen intake) and wastewater (nutrient
ingestion)
» Responsible for the biological treatment are the

settled microorganisms as well, as the mobile ones
In the tank.



Oxidation Ditch
»Mechanical, activated sludge process
» Typically used for flows greater than 50,000 gpd
» Effective treatment; low sludge production

»Requires skilled operator
»Higher energy costs
»High maintenance
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flexible
operation for
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removal
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Secondary Sedimentation Tank
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