
 Waste Water Treatment 
Usually refer to sewage treatment, or domestic wastewater 

treatment 

 

process of removing contaminants from wastewater, both 

runoff and domestic  

Residences (kitchen, bathroom) 

Commercial institution 

Industrial institution (usually require specialized treatment 

process) 

SOURCE  OF  WASTE  WATER 







Refinery wastewater, water pollutants, and refinery units 







Life Cycle Support of Sewage Project
Continuous implementation of 

sewage project

JS
Project 
creation

・Design
・Construction

maintenance

restructuring



1. Introduction
wastewater treatment
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2. Classification of Biological Treatment

Aerobic 
Treatment

O2 exsit

Anaerobic 
Treatment

Facultative 
Treatment

O2 not exsit



3. Classification of Aerobic Biological Treatment Process

Aerobic 
biological 
treatment

Treatment 
using 
suspended 
organisms

Oxidation pond

Treatment 
using biofilms

Activated 
sludge process

Conventional activated 
sludge process

Step aeration process

Contact stabilization process

Modified aeration process

Extended aeration  process

Oxygen aeration activated sludge process

Oxidation ditch process

Sequencing batch reactor process

Trickling filtration  process

Rotating biological contactor  process

Contact aeration  process

Aerobic filter bed process



Table: Number of treatment plants 
by each treatment process

   Treatment Primary
       method

Design
max.
treatment
capacity
in dry 
weather

10
3
(m

3
/day)

Up to 5 2 43 1 1 20 586 3 1 15 59 12 22 24 15 1 11 816 62
5-10 56 1 5 77 1 1 6 4 2 2 2 157 14
10-50 309 8 4 2 36 2 5 15 4 5 5 2 4 8 409 45
50-100 113 9 1 7 1 4 2 137 16
100-500 132 5 4 3 4 20 1 8 177 64

500 and more 16 6 22 16
Total 2 669 23 11 27 699 8 11 64 69 6 22 4 22 26 15 9 31 1718 217
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4. Purification Capabilities of the Activated sludge Process

Mixture of influent 
and activated sludge

Final sedimentation tank
(Solid-liquid separation)Primary 

sedimentation 
tank

Reactor
(adsorption)(oxidation)

(assimilation)
Mixed 
liquorInfluent Effluent

Primary 
sedimentation 
sludge

Air
(oxygen)

Excess sludge

Return sludge



The microorganisms in activated sludge

Aerobic

Heterotrophs

carbonaceous organic matters 
→ energy

Autorophs

ammonia 
→ nitrite → nitrate

Aerobic

Facultative anaerobic 
bacteria

nitrate and nitrite 
respiration

Anoxic

Bacteria

accumulation of 
polyphosphate

AnoxicAerobic



Main factors affecting the purification capabilities of 
activated sludge process

(1) Adsorption of organic matters by the activated sludge

(2) Oxidation and assimilation of the adsorbed organic matters

(3) Good settlement and separation of the activated sludge floc

(4) Nitrification

(5) Denitrification



Adsorption, Oxidation and Assimilation

Adsorbed organic matters

Degraded by oxidation (energy production)

Synthesized by assimilation (cellular synthesis)

CxHyOz + (x + y/4 - z/2)O2 xCO2 + y/2H2O + energy

nCxHyOz + nNH3 + (x + y/4 - z/2 - 5)O2 + energy

(C5H7NO2)n + n(x - 5)CO2 + (y - 4)H2O

Oxidation

Assimilation

Endogenous respiration
(C5H7NO2)n + 5nCO2 5nCO2 + 2nH2O + nNH3 + energy

CxHyOz : organic matters in sewage
(C5H7NO2)n : cytoplasm in activated sludge microorganisms



Mass balance in aerobic treatment with activated sludge
Organic matters 

in influent
Oxidation

Endogenous 
respiration

Assimilation

Organic matters in 
treated wastewater

Adsorption

Excess sludge

Used 
organic 
matters

Organic matters

Oxidation (+ energy)
Endogenous (+ energy)

Assimilation (use of energy acquired by 
oxidation and endogenous respiration)



Settlement and separation of activated sludge

Time

Volume

Organic mass (C-BOD)

Microorganisms cell mass

Lag phase
Declining growth 

phase
Endogenous 

phase
Log-growth 

phase

Good coagulation



Nitrification, Denitrification

NH4
+ + 1.5O2 NO2

- + H2O + 2H+

NO2
- + 0.5O2 NO3

-

Nitrification

2NO3
- + 2(H2) 2NO2

- + 2H2O

2NO2
- + 3(H2) N2 + 2OH- + 2H2O

Denitrification
Carbon source

Carbon source
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 الدرجات العلمية•

تف اخخ1993ي الو يوسخالساومخلمخخ اي خالساومخخ الس ختيمخشلسختامخ•
 .  ال يلياء

 مخ1999الد اةائخالساياخ مخال يلياءخالتحاياي خلمخ الس ختيمخشلسختامخدياومخ•

لسالاخليا خال  فخواللسالاخاليي ي خلمخام اديلي خالس يي خلا ةتي خخ ودةخ•

 .  2008 تامخخاليح  لاساومخوالت عولو ياخوالعقاخ

 تامخخلا ةتي خالد اةائخاليي ي خلمخلس دخالد اةائخاليي ي خي الس ختيمخشلس•
2014. 

 

 22 



 يدبل انخبشة

 انتخصص تقذيى الاستشبساث وانتذسيب واَشبء اَظًت اندىدة ويشًم  في يدبل يعبندت انًيبِ وانذساسبث انبيئيت يتخصص استشبسي

 : واعذاد وتبنيف انكتب انعهًيت وانبشايح وانًهفبث انتذسيبيت انخبصت ببنًدبلاث الاتيت 

   (.تهىث انهىاء–تهىث انًبء )انبيئيت انذساسبث 

 انًيبِ يعبندت. 

 يعبندت ييبِ انصشف انصحي وانصشف انصُبعي. 

 تقييى الاثش انبيئي نهًشبسيع انصُبعيتدساسبث  . 

 ٍعهًيب يتخصصب في يدبل يعبندت انًيبِ ويدبل انعهىو انبيئيت كتببب ثًبَىٌ وخًست  َشش اكثش ي 

 انعذيذ يٍ انًكبتب الاستشبسيت نصبنح انعذيذ يٍ انًهفبث انعهًيت والادنت الاسشبديت في يدبل يعبندت انًيبِ ويدبل انعهىو انبيئيت اعذاد

 .يصشداخم وخبسج 

 

 بيبَبث الاتصبل

•aelserwy71@yahoo.com 

•aelserwt71@gmail.com 

 انًًهكت انعشبيت انسعىديت -00966564701391/         يىبيم  •
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