SEPARATION OF
ACTIVATED SLUDGE
PROBILLEVIS

Written case study on water treatment problems

Presented py: Hala Alimshawii



Introduction:

Activated! sludge represent Eflrahataa

pielegicall wastewater treatment 1n m— =
WAWARE - -

Freatment of wastewater firom
pIemass, newly’ fermed: by
micronial growthi inf secondary
settling| tank.

[T this part of the activated siudge
Process; fails!

We need te Know:

What IS the structure of activated
sludge?

What I1s a well-settled’ activated
sludge?
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1- Dispersed growth:

Visual epservatorn) .
Individualicells or small clumps with diameter: ofi up
10-201um;
The sedimentation| rate Is tooe: low: for gravity

sedimentation, and No zene: setiling eccurs;in
secondary. settling| tanks;

Princlipal calses::

Low’ production: off extracellular polymers; sulnstances
WRHICHI canl have two calses:

HIgh concentration: of readily: degradable substrates

The presence ofi seme: toxIc or Inhibitery compeunds
A Wastewater.



2- Formation of microflocs (pinpoint flocs):

Visual observation.
Larger dimension| (abeut SO0-100um) particles
have roughly sphercaland compact form.
Ellaments not predeminant ,amnd cone settleability
test may’ show: seme well- settling material
BUL a cleudy supernatant.

Principal calses:
High sludge age! (lew cencentrations off Ex0geneus

substrates (endegenous metahelism)) the destruction
off EPS} ofi activated sludge will eccur.

Macrostructure faillure, when the filamentous
micreorganisms disappear.



Selutions:

Redesigning secendary. settling tanks 1o be moere
suitanle 1o reflocculation pProcess.

Allf strructures, withr high turbulence; sheuld e
avolded.

Keep E/M ratio in; the range 0.05 1o 0.2



3- Visecous bulking:

Principal causes.

Excessive EPS production by . \“ .’.% )

MICroerganisms.
. 'i

Nitjack of nutrients/micrenutrients (E/M too

IGW).

[Disselved oxygen: oo Iew.

Toxic compoeunds (imaimnly: chremiun and

sulphide).

[HIgh presence of Zoegleea “animal gluer:
Readily biodegradable substrates, VEA,
EXcessive anexic retention.

Vistal erservation:

Poor sludge dewateranility.

Diluted return (and waste) activated sludge:

When It Is' intensively aerated, a foaming
may’ appear.

The activated sludge sticky.




3- Viscous bulking:

Solutions:

Ozoenation leads to replacing of open; structures; ofi fingered
z0egloeal colonies: hy dense compact flecs.

Additien of synthetic catienic pelymers or minerals.



4- Rising sludge:

Visual elservanosn:
I glass eylinder, twe phases cam e
distinguished:
- First the activated! sludge setties rapialy,

(compact bottom: layer ofi settied sludge and
a clear supernatant).

- Sludge starts to float and moeve up te the
Water surface:

Rising sludge fiocs will escape: firem; clarifiers.

PHIACIPIE cal/Ses.
The bubhkles of nitregen act as, a sludge canrier .

A critical nitrate concentration for sludge rising at
20°C Is about 6-8mg/l (NOz — N).

hilrogen
bubbles

Activatad

sludge




Solutions:

[DEcrease; nitrate —— Clarfierwal
concentration belew: the
critical value.

Installing| baffles to ff  errime
protect the effiuent welrs - fo————

Scum Bafie

Launder




5- Ellamentous bulking:

Vistal eservation: .
Hydraulic everloading of sludge.
Increase SVI and cone settieability

Principal calses::

Presence: of filamentous bacteria inside
the fioc.

The filaments, prevent the compaction
eff Individual fiecs.



Solutions:

|ldentification| eff the' causative filament(s) leads, to Specific
remedies

Causative Condition Filament Types @e]alifo]
Low DO Type 1701 Adjust the aeration rates
Limited Nutrients Thiothrix sp. Nutrient addition,BOD
(N or P) ratio of 100:5:1 suggested

Materials and Pelymers Additien:
Ceagulants/precipitants such as lime or ferric chleride.
Texicants as chionne and hydregen peroxide.



6- Foaming caused by filamentous microorganisms

Visual observation/characterisation.

It IS a system ofi three phases-air-Wwater-
micrebial cells (hydrephebic cells).

Escape from aeration basin toe the' secondary
settling tank.

I temperature drops: belew: freezing point,
the feam) freezes.

Princlpal caltses.

EPSI has surface active agents properties
(biesurfactants).

are hydrephohic.

Doesing of fatty compeunds inte Influent
wastewater lead te bielogical feam creation.




Solutions

Dilution.
Using Antiieams/Defoamers.

Mechanical remove ofi scum
as muchi as pessible hefere

claniiers, and should e not
recycled back inte) the plant.




Moenitering

Contrel parameters:
Micrescopic examination: of sludge.
Disselved Oxygen (DO).
BOD (or COD) load.
NUtrient reguirements.
E/Mileading.
Sludge age (Mean Cell Residence Time).
Mixed liguer suspended! selids (MLSS).
Upflow: velocity (clarifier).
PH value.
Cone settieahility.
Sludge velume index (SVI).
Surplus sludge production.
MiXing considerations.



Conclusion

The proklems, relatedl to: the' presence of
filaminteus erganisms; e EPS production.

he best approachris te Investigate the
long| term contrel metheds suitable for
Vour plant.
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Activated sludge separation from
treated wastewater Problems :

DISpersed growthr .
Microflioes (pinpeint flecs):.
Viscous pulking.

RISIng| sludge.
=llamenteus bulking.

=aming and scun ermatien due: to
filamentous microerganisms.




