(bo)

(Floe Forming Organisms)

(Saprophytes)
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Iflipld vilLnut 5
1
Mixed Liguor Suspended Solid (MLSS)
(DO) 2 ]
2.
“ ‘] ’ 1 ’ 1 1 7 1
3.
4 SRT
' 2

214
1. Conventional Activated Sludge (CAS)
CAS



CAS
SRT 5-10

2. Extended Aeration Activated Sludge (EAAS)

EAAS
EAAS 2 EAAS
CAS  EAAS SRT, MLSS
CAS EAAS FM CAS

EAAS

2
12-15
3. Contact Stabilization Activated Sludge (CSAS)
CSAS
CSAS
22
24 CSAS 2
(Contact Tank) (Stabilization Tank)

12

SRT
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2.15
(dX/Xdt)
BOD
() '
Michaelis Menten
ds q
q= — = —"— —.
Xdt Ks+S
q =
agm= q
= Y.
X = y .
K 5= (HalfVelocity Coefficient)
()

Lnn

oN

(dS/Xdt)

(dS/xdt)
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" st

24

s
21),22)

(23)

—22)

—{24)

—(2.5)



Ay
W F, S,

i
$1NBAZNBUM Fy, , X

l F-Fy,+F
VX8 X.8 F-F;
oD
AUANDINIA
H9ANAT B
Fr 4 Xr P
< -4
ATNBUNYUNTU
YBUYARIVAY
2.4
2.4 2
SRT 9,
9C= VX -(2.6)
FWK + (F -F W)XC
Taon
V =



Fw =
Xr =
Xo =
X€
X (2.6)
0C= _VX
FwX
(2.7)
ocC=7*"

V(dX/dt) = QX0+ [(YnB. X - bX)V] - [QWK + (Q- Qw)x5

(dX/dt=0)
(x0=0) 29

1/SRT = 1/0C = . - b

1/SRT = 1/0C

Y md =

I
=

-(2.7)

“(2-8)

-(2.9)

—(2.10)



Y db

Y.*5

Y Us

2.1.6

CMAS)

CMAS

= Q(S0- )/VX

= YJ(1+WO0C)

- (LIUXL/0C)

= 100( 0- )/ O

(Solid Retention Time, SRT)

(SRT) = —

(SRT)

SRT

(2.11)

| —1)

(2.13)

(2.14)

(Completely Mixed Activated Sludge,

—(2.15)

Mixed Liquor



Suspended Solid (MLSS)

SRT
SRT 3-15 SRT 3
(Dispersed Growth) (Floe)
15 (Pin Point Floe)
SRT 2030
SRT SRT 3-15
(BOD)
SRT
EAAS SRT
20-30
\ SRT
, (MLSS)
SRT
SRT
2. Mixed Liquor Suspended Solid (MLSS)
MLSS
MLSS
MLSS
MLSS
CAS MLSS
J . EAAS
30005000 J . MLSS !

SRT

SRT

SRT

SRT

MLSS

3000

MLSS
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(FIM)
SRT
3. F/M Ratio
F/M Ratio
F/M Ratio
FIM
MLSS SRT
FIM MLSS SRT
CAS FIM 0.3-0.5 EAAS F/IM 0.05-0.1
4, (Recycle Ratio,a)
MLSS
5. (Fw)
SRT
SRT SRT
2.1.7
4
1 (DO)
DO 0.5-20 ./ .
DO 05 J
DO



(Sludge Bulking)

BOD:N:P
100:5:1
3 6.5 85
6
pH 85
4.
37°C
2.1.8
4 (Organic Nitrogen) 5
(NH3, (Nitrite) (Nitrate)
Ammonification
2
(Nitrification)
2NH4++ 30, -> 2NO; + 4H++ 2H,p —(2.16)
2NO; + 02 -» 2NO; —(2.17)
(Nitrifying Bacteria)
(Nitrosomonas) (Nitrobacter)
(H
(Alkalinity) (Neutralization) , 1
(HCOj) 8.64 Buffer Capacity
pH pH

pH 7.2
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M.E. Salvador | 20
Buffer Capacity
!
SRT =
washout -
2.6 SRT
! o
! | N\
|
sc o e
i t
>
3 \yj
days
oC

25

100%
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Sleidy St

Yitrificalion

b

()
[
’
Y]

2.6

2.1.9

(Denitrification)

2
1. Substrate nitrate denitrification
C,HM®D,N - TONO; —> 5N: + NH.0 + TOHCO; —(2.18)
2. Endogeneous nitrate dentrification
—(2.19)

CsfkO.N + no; —> CO, + NKj +-2N: + 4HCO;

(Alkalinity)
(HCO,) 3J pH



SRT

DO pH !
pH ! 70 75 pH B 6
I 15C
I 15C
2.1.10 !
vV 200-800
SV Sludge Volume Index 75-200
| |
1.
SRT
SRT 5
2.



4.

75 - 200 SV
SvI

980 990

2.7

2.1

SRT 5-7

, (Sludge Bulking)

SVI

75

200

Vjo

*IXisTI -. 4vi3ap

A

MLSS



D.M.D. Gabb Etal

Sphaerotitus Natans

s.Natans
s.Natans
3
1 Selector Chudoba
F/IM 0.3
2. (Plug Flow)

2



2.2

(Effluent)

221

BOD)j

(1)
(@)
3)
(4)
(5)
(6)

@)
(8)
(9)

(Porosity)

(Headloss)

.. 1949

(TSS)



2.8

3

) 4

(1.1) Straining

(1.2) (Sedimentation)

(1.3) (Interception)

(1.4) Inertial impaction
2) 4

(2.2) (Chemical adsorption)

(2.2) (Physical adsorption)

(2.2.1) Electrostatic forces

(2.2.2) Electrokinetic forces

(2.2.3) Van der Waals forces
(2.3) (Adhesion forces)

(2.4) Coagulation - Flocculation

3

1)

(1.1) Straining

2

(1.2) (Sedimentation)

(1.3) (Interception)



(1.4)

(2)

(21)

(22)

Van der Waals forces

Inertial impaction

4

(Chemical adsorption)

(Physical adsorption)

3 Electrostatic forces, Electrokmedc forces,

(2-2.1)Electrostatic forces

(2-2-2) Electrokinetic forces
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(2.2J) Van der Waals forces

(translational movement)

(23) (Adnesion forces)

Flocculant
(Effluent) Effluent
(24) Coagulation - Flocculation
Straining, Sedimentation, Interception, Inertial impaction Adhesion forces
3
' Straining, Sedimentation,
Interception, Inertial impaction Adhesion forces
2.2.2
“Filtration of Treated Sewage Effluent” G. Tchobanoglous R. Eliassen , Journal

Sanitary Engineering Division, ASCE, Vol 96. no. SA2. 1970
(Equation of continuity)

( Rate equation)

(Equation of continuity)

= - —(2.20)



dqg 5 dc

dv. = Qc—Q c+ — dx -(2.21)
v dt dtJ v X
dq
~ck
« 3 )
C =
o6
70 .3 )
dv = 3
Q /
= J
dx
I )
Adx = dv Av = Q
V = /( )
Adx Av (2.21) (2.22)
o oe 0k
— + a — = -V — —(2-22)
dt dt dx
v y de y
a d.[ (2-23)
dq de
—(2-23)

"dt dx



(Rate equation)

1 3¢ di 1 4
(2.23) —- — function
0t dx
dq
— = fCRYRpR,...... ) -(2.24)
dt
do
— = «Rt,RL1R,...... ) -(2.25)
d X
Rj1 R/\y R1 =
223
(Effluent) TSS 20-100 ./
TSS 5—
Straining
( )
(2.23) Ordinary differential equation
(2.23) (2.26)
dq de
— = -V - —(2.26)

dt dx
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!
Effluent P1
Effluent P2 P, Pj

P3<P4< <?a

(2.27)
de
—(2.27)
dx
(~ )7
C 7 ol
X L
ro :
a7
=0
de
= roc
dx
fo
In -i ) X —(2.28)
N <V
= 1
de
roc —(2.29)
dx (I+axn
1/(1+ax) x ! 12 . X
I/(1+ax)
0
ro
a (2.27) !
(2.30) Trial-and-error a
i /0
= 1+ax —(2.30)
dc/dx
(2.30) Trial-and-error



(2.27)

&8

(2.31)

(I-a/qgum

224

(2)

3

21

(2.27)

( )

( Anthracite

(Anthracite

(2.31)
m
q
a,
floe
(g =0 (I-a/gym
g/qu
— 0
dx
21
J( .2
1.8-2.0
08-12
il 08'12

Ihnenite )

28

108-120

48-72

48-72
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(porosity)
0.68-0.71
1 2
1224 . J( . .-1)
3-4
10-26 . y( . .- )
2-3
2-3
Sludge blanket geotextile '
1]
geotextile sludge blanket

2.9 Sludge blank#



23 Geotextile

Geotextile

Underdram,

Slope ,

2.2
1 Weight ASTM D3770
2 Thickness ASTMD1777

Mechanical Properties

3 TanslleStrangth ASTM D4595
- Elongation at break

4 Grab Strength ASTMD4632
- Elongation at break

5 CBR Puncture Resistance DIN 54307

6 Cone Penetration B.8.0P0S 5)

7 Trapezoidal Tear Strength ASTM D4533
Hydroullo Properties

8 Apparent Opening Size (Op,) ®ASTM D4761

9 Permeability (oross-plane) ASTM 4481

- Pannitivety

-Coattiolent o f Permeability

- Flow Rate

10 Permeability (In-plane) ASTM DA4715

-Transmissivity

athyfiaullo gradient 1

geotextile
o'm
mm under 2kN/m
under 200kN/m"
kN/m
%
N
%
N
mm
N
microns
1
under 2kN/m
1
under 200kN/m
10’ under 2kN/m

10 m/s  under 200kN/m
I/m*s under 2kN/m

I/m"s  under 200kN/m

10 m/s  under 2kN/m

10 m2s under 200 kN/m

-26P

140

13

06

6.6

75135

95/55
1650
16

220

230

13

0.7

355

110

22

200

15

0.6

123
75136
770
95/55

2100

300

33

0.8

0.7

300

GEOTEXTILE
-60P  -70P
300 350
24 28
11 13
178 207

75/40  75/40
1050 1200

90/55  90/55

3000 3450

9 8
400 460
140 120
21 18
06 05

5 5
07 07
1% 170
55 45

18 23

11 13

U-80P

400

33

15

236
75/40

1350
80/55

3900

520

16

0.6

0.7

150

26

15
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Arila ?)
(Suspended Solids) 236 / 0
(permeate flux) 25 / /
Olesen and Haagensen ?)
100 /
/ 30-50 0.2-0.5
5900 - 100 /
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40%

3l

99.5-99.9
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/
(plate and frame)
1
31
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