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Sedimentation tank

Upstream Down stream

Primarv clarifier Secondarv clarifier

Clarifier (settling tank)
In the clarifier, the biological solids must separate by gravity. Clarifiers

may be circular, square or rectangular.

All types are commonly used and have advantages and disadvantages

for each application.

Types of clarifier <y all gl

Longer flow path
Simple sludge

collection equipment

less chance of short
Advantages [ circuiting

Gl jraall better sludge thickening

low maintenance

shorter detention time

More even distribution of for settled sludge

sludge.

more  short-circuiting
Longer sludge detention |j problems

Disadvantages [Jtime UNEVeN s sduie i

G sl less effective with high [} distribution of
solids leading sludge loads in
sludge rakes.
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Efficiency rem

BOD inlet - BOD outlet

. o,
Efficiency removal of BOD % = 20D intlot X 100
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Settled effluent

Primary Clarifier |:> Co, Qi

Ci: Qi |: Cps : st

Inlet outlet

N Gl (s (A ALY ) Aslas

Ci  TSS in the influent (mg/l) A2 o Leall Adlal) Alial) o gl
Q; Influent Flow (m®h) Jalall oyl
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Aeration tank 443l (alsal

The aeration tank is the first major component of the activated sludge
process. It often calls the biological reactor in which wastes are
converted to less polluting and more solids mostly bacterial cell. There

are three important jobs that the aeration tank must accomplish.

Cun gl Jelidly iy dallad) dilee dabe aal o dgseill Galeal iiad Cum
sall 3250 smamn (35S 52y eshill e J8 dapn ) vl Copall ol Lgd Joas
Adlle dsas 48 A o< L Ll Al 4l

Flow Retention Time &<all ()

The aeration tank must retain the:
Incoming flow Laldll Capeall olia (@)
The return activated sludge flow salaal) ddail) slasl) (b)

This flow may return for sufficient amount of time.

Type of plant Retention time
Conventional
6-8
Extended aeration
X 18 — 36
L RXPY A_IJG_\
Oxidation Ditch
. 20 - 36
BaSY) il g8
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Aeration and mixing kil s 4, s ¥

Aeration equipment must supply enough oxygen to maintain an
aerobic environment and energy to keep aeration tank mixed and
minimizing dead zones.

Types of Oxygen supplying system:

(a) Mechanical aerators 4S:ilSuall 4y 43l

Such as surface aerators and horizontal rotors.
(b) Diffused air system: 4 swaall ¢! sgll Lokl

Including blowers or compressors.

atr supply mar

i alf

\4 diffused‘\;w / ’\

\/\//5 il

d b

NN

Importance of mixing il il 4iari
1Y) llead) 8 Jalill dilee dpaal Sl
1. Brings oxygen and food to the microorganisms
2. Carries waste products that would eventually be toxic away from the
actively growing cell.

3. Allows the microorganisms to grow together forming larger floc

particles.

4. Prevents settling of the floc in the aeration basin.

5. Carries away waste gases such as carbon dioxide.
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4- By product release:; 4 @il 5
(excretion of waste products).

By product include water, CO, ammonia, organic acid. Living
microorganisms must get rid of the unwanted by products of their
metabolism.

5- Cell death: WAl & ga

When a cell can no longer grow. Cell may lysis breaking open to
release its contents back to the water. It can be used as a food for
living cells.
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Biological growth curve: »slssdl saill Aala

Microorganisms develop in a predictable pattern called growth
curve which have five distinct phases:

a- Lag phase:ibliall gall

During lag phase, young sludge have not aged sufficiently to
prpduce:.

1. Adequate number of fibrits.
2. Adequate number of ployscharids
3. Adequate number of ployhydroxy butyrate granules.

The cells begin a rapid increase in chemical activity that involves.
Synthesis of RNA, DNA, new proteins and on set of cell division.
There is no increase in the number of cells during the lag phase.

b- Exponential growth phase: g iuiall gaill

Cells grow and reproduce doubling their population in the time it
takes to produce a new cell this doubling time is called the
generation time. A typical generation time for bacteria is 40 to 60
minutes dependent on the adequacy of nutrients and the
environmental conditions.

c- Declining growth phase sill gal 5 sk

The rate of growth has slowed down due to a lack of nutrient or
accumulation of waste products.

During decline log phase two important bacterial conditions
that are necessary for floc formation are achieved:

1. Maximum number of bacteria that can be supported by the
guantity of substrate or in fluent BOD

2. The bacteria have aged sufficiently to produce large number of
fibrils, polysaccharides and pHB adequate for the floc formation

to occur.

3. Fibrils and polysaccharides from different bacteria bonded
together and pHB deposit between bacterial cells help to anchor
the cell together

d- Endogenous phase: Jaillg cigall gk
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Cells begin to die off more rapidly than new cells are produced.
This loss living cells and reduction of cell mass is called decay or

endogenous respiration.
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Basic mechanism of activated sludge:

The microorganisms use oxygen as they break down the organic
substances for the following three purposes:

1- conversation of organic matter

Organic matter + O, "2em/enme  co,+H,0+energy

2-reproduction of new cell

Organic matter +P + NH3 + O, Pactera’enzyme nawy cell +CO,+H,0

3-degradation of other cells
Cell +O, 2acteriafenzyme c52+H,0+ (NH; or NO,) +energy
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Biological Oxygen Demands (BOD) in activated sludge
process , [Formation of activated sludge I:

Activated sludge is formed in three steps:
1- Transfer (uakaiadl) JELN) § ghi

a -During the transfer step: soluble organic are absorbed through
the microorganisms cell wall and into the cell since the material is
breakdown (Digested)

b -In soluble organic are absorbed onto the cell wall and then
breakdown and then absorbed through the cell wall

2- The conversion step: (Mail) Jadl

Include synthesis and oxidation

a) Synthesis refers to the reproduction of more cells
b) Oxidation involves the formation of CO2 and H20

3- Flocculation step:«uaill

As microorganisms are mixed in the aeration tank. They collide
with each other microorganisms and stick together to form large
particles called floc also this floc may collide with suspended
colloidal causing the floc size to grow.
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