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Activated sludge hdiall Cudldl |

The activated sludge is a process with high concentration of microorganisms,
basically bacteria, protozoa and fungi, which are present as loose clumped mass

of fine particles that are kept in suspension by stirring, with the aim of removing |
organic matter from wastewater. |
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Nitrification :
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— 1 Nitrobactor _
NOZ + E 02 _— N03
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22NH,"370, +4CO, + HCO3™ = Cs H,NO, + 21NO;~
+ 42H* + 20H, 0

Denitrification
(Y gl ad) elsell Go e Ol Sle il Qg o
Step one:

6NO3~ + 2CH;0H - 6NO,™ + 2C0, + 4H, 0

-£9_

Scanned with CamScanner



Step two

6NO,”~ + 3CH;0H — 3N, +3C0, + 3H, 0 + 60H~

Over all energy reactions

McCarty dauly Jass LS (Synthesis) @dasll colels

3NO;™ + 14 CH30H + CO, + 3H* - 3Cs H,0,N + H, O
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Lecture 15
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S.No. Design Feature Low Rate High Rate Filter Super rate (Plastic
Filter Media)
1. Hydraulic loading 1-4 10-40 15 - 90 Not including
m3/m?.d recirculation
& Organic loading 0.08 -0.22 0.36-1.8 0.32-1
kg BOD /m3.d

3. Depth, m 1.5-3.0 1-2 Upto 12

4. Recirculation ratio 0 1-3.0 (domestic 1-2
wastewater)up to 8
for strong industrial

wastewater
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The hydraulic loading = Al
¢ hyar 9= surface area of the filter
The organic loading = 9— ) ¢

v surface area of the filter
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Lecture 16
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Okoally 160 Mg/l (oY) i il G ga Gy g1 A1l BOD, Al Cusny 53 yie Al ey Jaiially T o pasaa
30 mg/l g & QL salh BODg 35535 20 m Sy sl Jeall Jaaa Jeal |, 10000 m3/day Jalal

[dadi

10000

Q=60x60x24

= 0.1157 m3/sec

Ci. — C
E=-"_""2%100
Cin
160 — 30
E= — 0 —

160 X 100 = 81.25

100
E =
1+ 4.12(QC,,/V;. Fy) /2

1
81.25 = 100 6125 — 00

1+ 4_12‘]0.1157 x 160 v0.1157 x 160

1+4.12 X
vE W F

81.25 = 100 6125 — 100
1+ 4.12 x ¥18:512 144,12 x 3302557379

VVF WFE

100
17.726536
VvV F

81.25 x 17.726536 _
VVF -

1440.281082
81.25 + =100

VvV F
1440.281082

81.25 =
1+

81.25 +
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VV F = 76.81499

VF=5901 ...

. (A+R)
= TroiRE (2)

(1)

iy (V) Aolealy (Y) Uoledll iy gady

(1+R,)
(1+ 0.1R,)?

=5901 .........(3)

Syl Jeall dane = :Q“ e eee e one (4)

R=%& . (5)

Q
Q=R XQ...........(6)

(£) Vslaally (0) Uslaall (yim yas

Q+RxQ
A

@SSl dasll Jaes = Q—(1A+—R) e veraee ane (7)

S ued Jaall Jane =

10000 (14 R) 4 = 10000 (1 +R)
= o —
A 20

A=500(1+R)........(8)

20

V = depth x A

V =2x500(1+R)
V=1000(1+R) .........(9)

g (1) Aslaally (3) 5 (Y) otloladdl pim gu |

(1+R)
1000(1 + R) X —o ) _
(+R) X T o1Ry = 5901

R=1.88
V = 1000 (1 + 1.88)
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Lecture 17
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Calculate the effluent BODj of a two- stage trickling filter with the following flows, BOD; , and
dimensions:

Q = 0.0525 m3/sec
BODs = 290 g/m?3
volume of filter No.1 = 830 m3
volume of filter No.2 = 830 m3
| Depth of filter No.1 = Depth of filter No.2 =2m
Recirculation ratio (filter No.1) = 125% Q

Recirculation ratio (filter No.2) = 125 % Q

| Also Calculate the efficiency of each stage

_ (@+R) _ (1+125) 225
17 (1401R))? ™ (1+0.1(1.25))2 1.265

F, =1.78%

E, = 100
1+4.12 J&T;l‘l
E, = 100 _ 100
rarz PR 1T
Ey = 70.51%

Ja¥l S e z Al BOD s
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- C,=855mg/l

_ 1+R, 14125
27 (1+0.1R)%2 (1+0.1x1.25)2

F, = 1.78%

£ = 100
©T 1+ [(412)/(1 - Ey) (QC/V, F)V?)

100
4.12

0.0525 X 85.5
(1- 0'705)\' 830 X 1.78
E, = 56.5 %

E, = Cin - Ce
2 Cin

E2=

1+

X 100

_290-C,

56.5 = 290 X 100 - C,=37.2mg/l

LNE = Cin — Ce

in

£ 290 — 37.2
- 290

E=8717%

X 100

%X 100

daga By A 4Dk }
E = [E; + (1 — E;) X E3] x 100

E = [0.705 + (1 — 0.705) X 0.56] X 100
E=8717%
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Q2: Determine the filter volume required each of two identical filters if the waste in the above
question (Q 1) is to be treated to yield an effluent BOD, of 30 mg/I.

ipl
Q = 0.0525 m3/sec , C. =30mg/l, Cin = 290 mg/I
Depth of filter No.1 = Depth of filter No.2 = 2m
Recirculation ratio (filter No.1) = 125 % Q

Recirculation ratio (filter No.2) = 125 % Q

_ 1+4R, 1+125
T (1+0.1R)?  (1+0.1x% 1.25)2

F=178%

-— Ce
——x 100
Cin
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