Waste Water Treatment

Usually refer to sewage treatment, or domestic wastewater
treatment

process of removing contaminants from wastewater, both
runoff and domestic

SOURCE OF WASTE WATER

“*Residences (kitchen, bathroom)

“sCommercial institution

s Industrial institution (usually require specialized treatment
process)



TYPES OF WASTEWATER

Domestic Industrial

Wastewater Wastewater

’ Used water which has been discharged ’ WAV Generated by large &

Eromitheresidentil medium scale industries.
. . > Vary in quantity & quality from
* Also known as municipal WW. SRRy AR
industry to industry and process
9 Contains organics & 1norganics to process for the same industry

solids & microorganism (bacteria) , , , ,
’ Contains organics & 1norganics
& The composition of WW depends on the solids & microorganism (bacteria)
source of its generation



l Wastewater \

Stormwater Runoff Industrial

‘ Grey water Il Blackwater l

'

l Bathroom II Laundry 'l Kitchen I[—;"e

Faeces ]




Types of wastewater
a. Cooling water

b. Process water and steam
- heavily polluted

c. Storm water

d. Sanitary sewage water
Pollutants involved

a. Liquid hydrocarbons

b. Suspended solids, dissolved solids

c. Mercaptans (RSH)

d. Phenols (RC,H;O) , amines (-NH,)

e. H,S, NH;, cyanides (-CN)

f. H,SO,, HF
Refinery units involved

- Desalter, distillation, thermal cracking, visbreaking, coking,
catalytic cracking, heat exchangers, storage tank drainage

Refinery wastewater, water pollutants, and refinery units



Why do we need to treat
wastewater ?

e To prevent groundwater pollution
e To prevent sea shore pollution
e To prevent soil pollution
e To prevent marine life pollution
e Protection of public health
e To reuse the treated effluent
e For agriculture

e For groundwater recharge

e For industrial recycle

e Solving social problems caused by
the accumulation of wastewater



Technical goals of Wastewater
treatment

« Separation of solids from liquid
- Stabilization of separated solids
- disinfection of pathogenic micro-organisms

* Proper reuse or disposal of treated liquid and
solids



Life Cycle Support of Sewage Project

Continuous-implementation of
sewage project

restructuring

maintenance>(\

- Design <//

= Construction
Project
&creaﬁon >



1. Introduction

wastewater treatment

Effluent

Dis-
infection

—>

Influent : - -
Grit Primary Aeration Final
—> chamber =P sedimentation =P tank =P sedimentation
tank - (Bioreactor) tank
Sidestream
Primary Return sludge
sedimented
sludge
sludge treatment Excess sludge
Gas{—l
Thickvener : Anaerobic : Elutriation : Dewatering
digester tank facility
—P sewage
—P sludge

Incinerator




2. Classification of Biological Treatment

4 4 D

Aerobic Facultative Anaerobic
Treatment Treatment Treatment
O, exsit O, not exsit

o \ /




3. Classification of Aerobic Biological Treatment Process

Aerobic
biological
treatment

e

Treatment
using

suspended
organisms

Oxidation pond

Activated
sludge process

Treatment

using biofilms

Conventional activated
sludge process

Step aeration process

| Contact stabilization process

Modified aeration process

Extended aeration process

X

Oxygen aeration activated sludge process

Oxidation ditch process
\ = Sequencing batch reactor process /

Trickling filtration process

Rotating biological contactor process

\_

Aerobic filter bed process

Contact aeration process




Number of treatment plants

Table

by each treatment process
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Treatment [Primary
method

Design

max.
treatment
capacity

in dry
weather
10%(m*/day)

Up to 5
5-10
10-50

50-100

100-500

500 and more

Total

Source : Sewerage Works in Japan, Ministry of Land Infrastructure and Transport



4. Purification Capabilities of the Activated sludge Process

Mixture of influent

and activated sludge

Final sedimentation tank
(Solid-liquid separation)

Primary Reactor
sedimentation (adsorption)(oxidation) Mixed
Influent tank (assimilation) liquor Effluent
— —>

Air
(oxygen;

Return sludge

Primary
sedimentation

sludge Excess sludge



The microorganisms in activated sludge

Heterotrophs Autorophs
carbonaceous organic matters ammonia
— energy — nitrite — nitrate
[ Aerobic ] [ Aerobic ]

Facultative anaerobic

bacteria SECUBE!
nitrate and nitrite accumulation of
respiration polyphosphate

[ Anoxic ] [Aerobic ]<—>[ Anoxic ]




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) Denttrification



Adsorption, Oxidation and Assimilation

(

Adsorbed organic matters—

— Degraded by oxidation (energy production)

\

&

\ — Synthesized by assimilation (cellular synthesis))
é . .

Oxidation A
L C,H,0,+ (X +y/4 -2/2)0, —> xCO, +y/2H,0 + energy )
( Assimilation A

nC,H,O,+ nNH3 + (x + y/4 - z/2 - 5)O, + energy

— (CH,NO,), + n(x - 5)CO, + (y - HH,0

Endogenous respiration

(CsH,NO,),, + 5nCO, — 5nCO, + 2nH,O + nNH, + energy

C,H,0O, : organic matters in sewage
(CcH-NO,), : cytoplasm in activated sludge microorganisms



Mass balance in aerobic treatment with activated sludge

Organic matters
in influent

Oxidation

Endogenous
respiration

Y

Assimilation

Used
Adsorption organic
matters

Excess sludge

Organic matters

Organic matters in

- Oxidation (+ energy)
treated wastewater YA Endogenous (+ energy)

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




Settlement and separation of activated sludge

Log-growth Declining growth Endogenous
Lag phase phase phase phase
“OR. e /

<> < »le

Microorganisms cell mass

Volume

' e _
| Good coagulation

Organic mass (C-BOD)




Nitrification, Denitrification

4 Nitrification A
NH,* + 1.50, — NO, + H,O + 2H*

/ Denitrification \

Carbon source

2NO; + 2(H,) —> 2NO," + 2H,0

Carbon source

\_ ONO, + 3(H,) &> N, + 20H- + 2H,0 Y
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