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1 o2& GAof diste St £S5 0/XE ®7|SHAI Q. (7} 274))

a
1) Grit chamberdll A 2]5:3 DHBE =&, @74 Ash 24 50 AL AR & hY

stojof g,

Answer) X

2) RSB EALATF (saturated dissolved oxygen) © T} 8&AbASF (dissolved oxygen; DO)O]
4% t7] & Atao] gelz QI3 8EMLY F7H4E dDOydr} Ark

Answer) O

3) Breakpoint chlorination H2 & £ dZUYo}E A|As5H7] ¢ste] 2o d4a 7IA
(Clh)t  AfotdAAF (HOCHE #¥, LZUYOoFS  monochloramine (NH,Cl) FE+=
dichloramine (NHCL)Z ¥ gtol= wltHo|td.

Answer) X

4 st9) 22b42] ZAOIM AAT 8% BOD: M U2 biomass FEJZ WEE
Ch.

Answer) X

5) &R 3R SRTE ZS7MA|AL=E & MLVSSYA] nbVSS (nonbiodegradable
VSS)7} APA| St H]&0] =OlXIth

Answer) O
6) YRtA o2 OJ7F biomass?] 95% Ol =tA Zsi7t 7Hsstot.
Answer) X

7 (refractory)O]HA] A4 (hydrophobic)Ql @ F =42 T
o Aelrol AHEIL

Answer) X
8) B4 (denitrification) BF-53-2 L2 = (alkalinity)’} 2/d%+= vh-3-o|ct.
Answer) O

9) U3t 9=F @ BOD =%9 5tpE Agst= Y L%+ membrane bioreactor
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(MBR)®| Z7]% (aerobic tank) I7]= AWHARl oA 40| Q5= 27
ER RIS
Answer) O

10) 75:-_”“_}5} }\ﬂﬂ‘ (mtrlfylng bacteria)% Ohﬂ-X—] oz BOD% Kﬂ 71 3]‘% —7‘5—5—\7%‘0&1\1]—‘}
(heterotroph)o]] B]5to] &&AtAZFo]| .] vlzts}ct.

Answer) O

2. O3 =50 oAl
1) Dissolved air flotation (DAF) 572] Atz d2]S AW Q. (58)
Answer)

20 Fo)E FYolEi 5t 9L Jote] FAIE KA £ B2 A olE WA
stol ZJA)} FES} YEjE ExflA goex Fge nNsEE 4 HogH o
DA EI} RS YETp HopR] BieHs Ya]E o]8ijo] £ 29 HOLHe XA

=)
=

=

=

o
=
AY

(o]

2) TF2 struvite?] conditional solubility product (Py) 7HE@2 <8519 struvite RA0] pH
o] 2%, 227t DXl FT= A4 APsHA L. (67)

K

S
P, = OT,Mg : OT,NH3 ’ CT,PO4 -

Y " Oy T Ypor T Tt T Tvey T Yeop

Answer)

pH: pHO] Hisjo] e} £ 2.9] 27} 0} 714, Lo} ¥ FIE F U2 FHL
ot= Mg, NH", PO v]E = o o] G213

=

oJLYE: Of2ZE W 5 GO HHF. o F LSt o2 EY g0 E T
o} £Y3l pHELE o FH0] 5 O

£ LEO Gy FHYLI) WA el Lo we K} G B ofaf a
Qe FHYL AT e o G EF Py

* P= FE YENA o FolE & 271 o) 2s A & dEHoF AL & U A
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o & Fr9 Fog olh FoJio] struvite FL EF pH, o] L2 E 2L Z
FEE Py #o] o] Wi7pA] FaE Z1Q. mjefA] PooF struvite X512 X FAH o= HE

3) Anammox process?] A d2lS AYsHAI Q. (57)
Answer)

Sfro] EXJSH= NH-N2/ 50-60% 7}2S NO;, 2 B85l NH, Z electron donor, NOy
£ electron acceptor 2 AlEolE= Hf577'3/0f oj&ero g gy E710JA] NH-NE {F
3}l NOrNE &, N, 7JAE 2RI C 24 Lo ofux] 282 o2 RE9] FH4
=

4) 3714 AdHanaerobic digestion) FJOA pH A0 9o 549 failure’l LojLt=
7152 AYSHALL. (57)

Answer)

ZIE A O 2 acidogenesis, acetogenesis= methanogenesis )] Hjoff £ =7} w2 BF2Q) FESF
methanogen2 & pHOJA] & o] &/A]o}7] ZolA]E= FI0] H]5}0] acidogen, acetogen=
X YL Tl =L OLR(volumetric organic loading rate) &C 2 Kol Lo &AY
Sfi= methanogen©] VFA Folj&2 9 H[o}0] VFA &L E7) w27 E%H, {o}F Ljof
VFAZ} SAE]o] pHZ} ZI4£56]47, O]9 &]d} methanogen®] &0 A[ojE]o] Oz}~ 2F
o] 7o) FA]317 &

5) 2QARTO] BRI YT APASS Sslof WA A UG 5L uigoz e
o ouix] 208 FAsEl] Ut YHS A A ol AASALL. (%)

Answer)

- AGPEE Fopo] YUEH B0l QI pAE Y FIYKNGYELT K Sof AFE

- BJEY] 2 [A AU BES diffuser(HY I E 27| A 5) A& 508



[M1586.001500] Final, 2018. 06. 04. Instructor: Choi, Yongju

)Eo] (aFY 58S £

- Heat pump §& o] 8510] 5+ Aejz0] Erfops A LA 8]

=
o

6) &l 3NN 27 Wokshudge bulking)?h Loluhes T 71K £R FHE A
A9 et 2zto] ol o PFS UKL F2 T ARk thste] 7]

=31 L. (68)
Answer)

Filamentous bulking: filamentous bacteria 52/ C 2 0]Z0] flocojA] wALRL & HQFo]
REE Y flocs] HIY B W2 DO, W 2I)8F KE W2 YYE £E £
A] filamentous bacteria”| & 2456} filamentous bulking= OF7/

Viscous bulking: OJAFE0] X132 (hydrophilic) 9] biopolymerE ZIGf 3510 floce] 2
B2 SINLL ool W flocs] BEE FAHTY L) KE GIE FE £
FM ] 59 BN 72 0y

7) A0 3RO BYES 12m, WAt o AL Lol PYS A AP
2. (6%)

Answer)

(b) Anaerobic/Anoxic/Aerobic (A?O) Process

NO, recycle
l Secondary
““““ e clarifier
. _ .‘ v Effluent
Influent ———e=| Anaerobic | - Anoxic Aerabic - - *
Return activated sludge l
Sludge
(containing P)
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R KA S7]F (aerobic tank)OJA] FHRFSF YA O 2 NH,-NO] NO;-NOZ UYigle]
oj]Zio] HZRFXF (anoxic tank)Z LJEUFL L Eofi] Fg, grFo] BRilclo] FRTFA

gz A7

ogh ol

ol XJAH: &7]F (anaerobic tank)E Fo5F% PAO (phosphorus accumulating organisms)”}
polyphosphate2] phosphate 29] Z}XE5] VRS OJUjX] YO0 2 AFELS}HA] VFAE PHAY/
SEf 2 AEO] XFSFHCII] SI]F (aerobic tank)OJA] PHAZ 2ofj5}Bix] Z@ixo g
&4/, phosphate’Z polyphosphate FEJZ C}A] A o] XjFFfHA] 012 wfY & F6fo] &2
e o) A7) EHE 01 Yo 2R (waste sludge)©] FENZ AJ2EoK] FE A

8) 1L T=AMSHEA (advanced oxidation process), &
o A4S St Aol E4E SAMECR ol&FdeRM dZ 4 Ae YRS Al THA
o] AMAISIAI L. (67)

Answer)

—

- FYH pAIEY S P (9F vlis YFE BYE

- BET) O HYES O HEY £E

- S EF & ORE ORI AIE O] Blof Bl & GRIHIF H

- EX B2E AV 73

3. A completely mixed activated sludge process is operated at a design SRT of 6.0 d. The
influent with a flowrate of 1000 m’/d contains biodegradable COD of 200 g/m’. The
non-biodegradable VSS concentration in the effluent is negligible. The kinetic coefficients

are given below:

u, =5.0d " (at 20°C) K, =8.0g/m® (at all temperatures)

b=0.12d ' (at 20°C) f,;=0.15 (at all temperatures)
Y=0.45g VSS/gbCOD (at all temperatures)

1) Determine the process safety factor, SF=SRT, /SRT

min

at 20°C. (5%)
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Answer)
1 JTH 5.0d ' - 200 g/m? . .
= —b= ——0.12d ' =469d
SRT,,, K +5 (200+8.0) g/m’

SF=6.0d-4.69d ' =28.1

Or, as K, LS,

1 — Ny A 1_ 1 _ 1
= e —b=50d ' —012d 7 =488d"

min

SF=6.0d-4.88d ' =29.3

Instructor: Choi, Yongju

2) Determine the volume of the aeration tank required to achieve the active biomass (X,)

concentration of 2000 g/m’ in the aeration tank at 20°C. (107%)

Answer)

X =

a

(SRT)[ Hs'—9) }

T 14+b - SRT

_ K,(1+b - SRT) _80g/m’- (14+0.12d " - 6.04)
SRT(p,, —b)—1  6.0d-(5.0d '—0.12d ')—1

=0.49 g/m3

(actually S can be assumed as zero as a sufficient SF is given

calculation for S)

¥ _(SRT) s°—9) }_ 6.0d  0.45 - (200—0.49) g/m’
“ T JL1+b - SRT T 1+0.12d ' -6.0d
o 3

X, = 2000 g/m’ = 313.2 gT d/m

7=0.157d

V= Qr=1000 m*/d - 0.157 d =157 m?

~ you may skip the

3) Determine the nonbiodegradable VSS (nbVSS) to total MLVSS ratio (Xi/Xyss) in the
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aerobic tank at 20°C. (57%)
X=f,-b+X, «SRT

X; X; fa+ b+ SRT 0.15-0.12d ' - 6.0d

= = = =0.097
Xygg X, +X, 1+f;-b-SRT 1+0.15-0.12d '-6.0d

iv) Determine the process safety factor, SF=SRT,, /SRT . at 5°C. Use the following

temperature correction coefficients. (573)
for p,,: 0=1.07; for b: 6=1.04
Answer)
Firstly, determine the y, and b at 15°C:
Ly 15 = Hi 2ol -07° " =1.8d
by =by1.04° % =0.067d '

1 M 1.8d ' -200g/m’

SRT

= — —0.067d *=1.10d !
min TS (300+8.0) g/m*

SF=6.0d-1.10d '=6.6

1
SRT .

min

Or,

=u,—b=18d '—0.067d ' =1.733d "'

SF=6.0d-1.733d ' =10.4

4. Determine the alkalinity consumption (in g/m® as CaCOs) for nitrification of a
wastewater containing 60 g NH,-N/m’. Use the following stoichiometry for the

nitrification process.
NH,HCO, +0.9852Na HCO, +0.0991 CO, +1.86750, —
0.01982 C, H. NO, +0.9852 Na.NO, -+ 2.9232 H, O+ 1.9852 CO,

(107%)
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Answer)

Per 1 mole of NH,N, 1.9852 eq of alkalinity is consumed by nitrification — 1.9852 eq
alkalinity consumed / I mole NH,N

1

: — NX X X - 3
1.9852 eq Alk/mole NH, — N 14 NI, — Njmole 50 g CaCOy/eq Alk <200 g NH, — N/m

=425.4 g/m> as CaCO;



