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ISEMESTER M.TECH (INDUSTRIAL BIOTECHNOLOGY)
END SEMESTER EXAMINATIONS, APRIL 2018 (REGULAR)

B105247- DESIGN AND DEVELOPMENT OF BIOLOGICAL
TREATMENT PROCESSES

Time: 3 Hours MAX. MARKS: 50

Instructions to Candidates:

% Answer ALL the questions.
++ Missing data may be suitable assumed.

Write on the impact of solid Retention Time (SRT) on the following functions of
activated sludge process during
1A. i. BOD removal 4
ii.  Nitrification
iii.  Denitrification
Write on the bacteria metabolism in the following cases of wastewater treatment
. i.  Aerobic heterotrophs 3
' ii.  Aerobic autotrophs
iii.  Anaerobic heterotrophs

Explain the working principle of high-purity oxygen activated sludge process.

1C. Write any one drawback of this process 3
9A With a flow diagram explain the Mass and energy balance for aerobic glucose 4
" respiration and sewage sludge stabilization
9B With a flow diagram describe the growth associated aerobic degradation of 3
" | proteins.
oc. Explain the various factors that are effecting the biosorption of metals 3
From the following BOD test data determine the values of ultimate BOD and rate
constants using method of least squares
3A 3
Time, days | O 1 2 4 6 8 10
BOD, mg/l |0 10 18 26 31 33 34
Write on the major gap in modeling of aerobic wastewater treatment processes.
3B. What are the elements that are to be included while modeling of activated sludge 3

process?
A completely mixed activated sludge system is to be used for organic matter
removal only with the following growth data of the microorganisms:

3C.  pm=3.5 d?, Ke=0.06 d1, Y=0.45, Ks=150 mg/L, Q=14000 m3/d, BOD=100 mg/L, 4
Required effluent BOD= 15 mg/L, X=3000 mg/I, X,=10000 mg/I
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4A

4B

5A

Calculate:

I.  Mean cell residence time

ii.  Aeration tank volume

li.  Air requirement
Design a preanoxic reactor for the continuous mixed activated sludge (CMAS)
nitrification process described in the following fig. to produce an effluent NO3-N
concentration of 6.0 g/m3
Data: Y=0.4 g MLVSS/g COD, COD=224 g/m3, NOx=28.3 g/m?3, Qo=22464 m3/d,
Aerobic SRT=12.5d, Aeration reactor volume=8466m3, RAS=0.6, T=12° C,
Kq¢=0.088 d*
SDNR at 20°C can be obtained from the following relation:
SDNR=0.0557(F/M)+0.16.

Internal recycle

Treated effluent

.o | &

Anoxic Aerobic

Secondary
Clarifier

Sludge discard
RAS

Design the Sequential Batch Reactor (SBR) system to achieve both BOD
removal and nitrification. The following data is available:
Influent BOD (soluble)=150 mg/l, Q=7500 m3/d, X=3500 mg/l, Xs=10,000 mgl/l,
Effluent BOD=10 mg/l
For Nitrifies: umN=0.44 d*, Kn=0.5 mg N/I, Yn=0.12, Kan=0.05 d?
For Heterotrophs: pm=2.5 d1,Ks=50 mg BOD/I, Y=0.5, K4=0.05 d*
Determine:
i.  Surface are of each SBR
ii.  Cell residence time
iii.  Reaction time for nitrification and BOD removal process

Write on the working principle of fluidized bed reactor that is used for the
anaerobic treatment of wastewater. Write any one drawback of this reactor.
Write on the various disinfection methods and mechanism of disinfection of

5B

5C

wastewater
Explain  the following discrete steps that are used to describe the risk
assessment for drinking ground water

I.  Hazard identification

ii. Exposure assessment

BIO 5247 Page 2 of 2



