
 
EN3002 wastewater Engineering AY21 22 gem Chia Pei're

a TS TVs VSS TDs volume 85 103 L
TS 85 490 85 337

O 153g concentration E o L 1.8912
TVS 85 490 85 375

O 115g concentration 1.35g

Volume 200 0 3 L
TSS O 1530 O 1400

O 01309 concentration
00132 0 06591L200 0 3

SS O 1530 O 1426
O0104O 0104g concentration 0.3 O05291L

TDs TS Tss
I 153 O 0130

O 149 concentration I 65gIL

b i 5Day BOD
130175 8 O 3.5

4.5 mg1L
it BODE LC l lo't

8 1 to to111201

7 92mgIL



1C Qin Qett 1 Qd
Qd 1000 750

250wild
i ooor.isdC2oglm3 7 5o o 5g m3Ssd 250m314

78 5gIm
785mgIL

Removal efficiency
ssinsseffss.in
20 200 5 11001

97.51

d sedimentation Air flotation

sludge collection At the bottomof itit the top of the
Point the tank tank

Target of
particles with specific particles with specific
gravity 1 Gravity 1treatment

Additional chemicals coagulants tobeadded Air bubblespumpedthrough

bubbling forbetterHocdensity nozzlesatthe bottomofTre
tank for particles to attachtoland that up



2A it For Al soy 14h20

no Otmoi ot 1g Al 10473 14hr0

2127 131324116 114 216

o 0016835not

Mass of 11Coz o 0016835 X It 1213116 X6

O61616g

Alkalinityconsumed as Calo O61616 o

O51g

For

no ofmot of 1gFez 504 91420

2156 t 3132 14 16 191216

O 0017794Mol

Mass Of Hoz O0017794 6 x 1 1213 161

0 65126g

Alkalinity as Cacoz O65126 0

O 534g

Il For aluminium sulphate

Mass at precipitate At OH
o 0016835 X Z x 27 t 3 I 116

0.263g
For ferric Sulphate

Mass of precipitate FeLott3
O 0017794 mo x 2 x 56 t 3111161

O 381g



2 a lil Amount of alkalinity consumed by alum is less than that of

ferric sulphate The amount of chemical precipitate produced

by aluminium sulphate is also less than that of ferric sulphate
Hence based on these two factors aluminium sulphateis works
better as a coagulant than ferric sulphate

Is

Using Stokes Law

Vs
Css Sw2g

is r

2 65 f 200 10 6 q.fi
18 1.30 6

O 0275 m s
200xco G xO 0275

Checking Re
I 306 10 6

4 2113 71

For Stokes Law to be pplcable Real Based on the

calculations Re 4 21 I Stokes Law not applicable in

this scenario to determine terminal settlingvelocity ofsand



when Stokes Law not appropriate Use particle settlingtheory

tf qEo Fe Gravitational force Fo FrictionalDragForce parade
IpgVp CdApfw settling

1 2 velocity
FG FB Buoyancyforce

fw gVp
Volume of
article

Terminal velocity is reached when Fa Fp 1FB
i Up J 2 ftp dp

J cd SGP Ddp

c Analysis of scaling PotentialusingLangeliersaturation Index LSI
LSI pH pHs pH measuredpH of wastewater

pts SaturationpHfor aCO

Scaling occurs when 25 I 70

For LSI 70 pH 7 pts
LSI o indicates that the water is supersaturated with

respect to Cacos hence scalingmay likely occur



3a it when SRT is increased
Theeffluent phosphorous concentration will decrease WhensRT

is increased the time spent inthe aerobic and anaerobic
condition will increase Hence therewill be increase in the net
removal of phosphorous

Il The influent readily biodegradable CODconcentration increases

The effluent phosphorous concentration will increase Readily
biodegradableCOD comprises of Volatile tatty acids UFA which is

taken in by Acetyl CoA to producePHAgranulesduring the
anaerobic condition when switched over to aerobic conditionthese

PHA granules will be degraded to provide energy required for Poly P

granules to take in phosphate

ArbCOD AVFA APHAgranules AEnergyforPoly P
I

T P intake

iii clarifier effluent SS concentration increases
The effluent phosphorous concentration will increase Thephosphate

PAOs
accumulating organisms are attached onto the suspendsolids
so increase in clarifier effluent SS concentration will reduce
the number or PAOs in the tank reducing removal of P



3N HigherNitrate concentratration in returned activatedsludge
Therewill be no changein the effluentphosphorousconcentration
since nitrate concentration does not affect PAOs processes

b Nitrogen removal process

1st step Nitrification ammonium is converted to nitrite by
ammonium oxidizing bacteria A013 e g nitrosomonas

2N Hy t 3 Oz 3 NOz t 4h t t 21420

Nitrite is then oxidised by nitrogenoxidizing bacteria CNOB
e g nitrobacter to form nitrate

2 NOI t Oz 2 N 3

Reaction NHy 1 t 2oz t 2 HC03 Nos t 3h20 2 COz
Optimal process Operating condition Highconcentration of Oz
Alkalinity is consumed in nitriication

2nd step Denitrification convert nitrate in.to Vz gas
Denitrifying bacteria are facultative aerobes they use N05 or Noi
a electron acceptors when DO is low

Theymake use of both organicsand inorganics aselectrondonors

Alkalinity is generated in denitrification

Optimal processoperating condition LOWOz high
Reaction to GoHgOsN TNOg z Nz Oz1 HD 1toNH OH



sludge volume Index

3 c g I
Settledstudgevolume xcoooNIL SS

930 2 MLK
X1000

3000mg 1C

155 mL 1g

With S VI 155 the sludge has poor setteability This

may be due to filamentousgrowth Low FIM or largeSRT

encourages filamentous growth Filamentous Organismsmay
dominate at 10W DOas well

d i Q Sooo wild
HRT X Q
5000m31d x 14
5000m3

Ox put Q Qw Xe QwXR

5ooom3X3OO0mg
5ooo 75 m3 20mgK t 75m31 c

19 39 days
19.4



3d ii MLVSS I O 8 300omg k

2400mg IL

En QI
XV

5000wild x1500mgIL
5000M x 3000mgllxo.se

O625gBOD1g Mwss d

It'll Yoy I.ggfoIyjJ
C5ooo 75 tn 1f2omg
2ooomg1Lx5ooom31d

O 00985gTssIgCOD

IU Not stable as the decay rate ofbiomass and Volatile

suspended solids VSS are not being considered for the

calculations



4 a Tower trickling filter Activatedsludge
withplasticpacking Treatment

Facilitydoesnot take up that Treatment facilitytakes
Space much since can bebuiltvertically up a lot at land space

Ease ofprocess Easy to set up and start Difficult to set up and
operation operations startoperations

sludge settling Forms a biofilm ontheplastic sludge settles onthe
characteristics packingmaterial MaySlough bottom of the tank does

off when fluid shearforce notresuspend unless
is highenough Sludgehot watervelocity too high
returned to filter Sludge returned to tank

Energy Energyneeded to pump Energy needed to aerate
Requirements the water up the tower the treatment tank

not much C A lot

Maintenance Need to clean out slimelayer Need to wash and clean
onpackingtitter and disinfect out tank butnot often
With Clz

Treatment Flexible Not flexible as thereactor

flexibility conditions have to bereset



Nitrification Not reliable very reliable as reator

reliability conditions can be controlled

potential Might have odours unlikely to have
odours Odours

potential for LOW potential Highpotential due to
VIP removal control over reactor's

conditions

ReactorHeight
b i HRT up.tl city

5 m
O 7Mlb
7 14h

COD How rate
II CoD loading rate volume

45 2 300073

43000mild x 724401

1512 6g COD MS d
I 51kg COD1ms d



4 C SE'T Od vsse 200mg 1C

Pa us
YQC s take YQCSo S SRT

Hkd SRT Hkd SRT

95 sCOD degradation so S O 9550

Px uss Qe Xe Qin Qe
300005 1 200 Mgk
booooogld

Pa us
YQC s take YQCSo S SRT

Hkd SRT Hkd SRT

600 ooogId
O 08 3000 O 9550 O 15 0 03 0 08 3000 0.95130

11 30

So 4405mg IL


