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1 A A 2HgZH(-OH)S o] 83F 11 ©AMSHg-A (advanced oxidation process; AOP)2]
to 2 4t (persulfate)S ©]-&eF LAtstgAgo] FdshA AtE Qlot. wbed
At ol &t ne4tstggor 40 Widld f7led¥edE A7ste ddE
@St HYshAl 2. (15%)
5)

IFSRRIG S O] &S T ELISFEE S peroxymonosulfate (PMS, HSOs) ‘E{= peroxydisulfate
(PDS, S;05)& Z0] £0jo}, UV £AL 7} &0=2 OJijA|E 7}glo 24 afghit 2fr]
Zhpersulfate radical, SO, )S YHA)7] 17, o] 2lO)ZFE TR {ISHA|Z ol HEGY 2
[ FEEES FoAI7[E B oH. BERE 2iHZhe fLS BT EG =2 e S
AlHE B, 2] e d o] gieh fHEYo] £ =5 5§ F4£9Y ggEL 0
& epRZIY A A eler) e ofglE o] el Fofis g £Le efg P Eg 27
Zolgd & U8 = Y. if%féf%jgo OJ&eFr L EQISIE e 2 OIZFHE o] $41%f
gt zle oj&el &9 vlof Holw, =719 mepilEs BfgiiF 2lozh o]2)o] {IStA)
(9 -OH, CI, COs", '0, &7} 2o} 2FEH AAo] Z Jge g & QI

r
°I~4
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2. AFAA £2]A] ¥F2&(sludge recycle)o] Gl= ZHHA3SH CSTR PERQ] 7] X (aeration
tank)2 TF5o] A5t Qi o] Z7]1x9] §US bsCOD = 500 mg COD/L, &
22 20 m¥do|n], &&209] bsCOD %Lt 10 mg COD/L, VSS 5L 200 mg
VSS/LY T, O3 2501 oML

1) 2A0A A2 BAE = 7] Al (substrate) 422 U] 182 AARFS observed yield
2} st} 71A1S bsCOD, 1822 VSSE 3lo] o] L7]%9] observed yieldS L5HA]
Q. (6%)
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200 mg VSS/L

obs = (500—10) mg CODJL 4089 VSS/mg COD

2) A|A% = bsCOD THATT ARE = AAaTS g O/g COD THE 5HA] Q. o] &
g9] VSS+ Al CsH,0.NC 2 BAT £ Qtfal 7HISHA 2. (9%)
)

VSSZF BfeFAl CsH,ONO 2 H L H 7 LI COD 42 1.42 ¢ COD/g VSS </

CODOYJ] OjgF mass balance Z2-2E L2]= “Oxygen consumed in the system = COD
removed in the system”’2}= HHE Z&oF Hf 912 o] HAJoji] Ly «20ol2ro]l COD
@ - RE79 CoD FojnE

Oxygen consumed in the system
=500 mg COD/L— (10 mg COD/L+200 mg VSS/L - 1.42 mg COD/mg VSS)

=206 mg 02/L

l"lg

FJAE = bsCOD TFo RS 2 G ]l (PR 2F

206 mg O,/
(500 — 10) mg COD/L

=0.42 g O,/g COD

3. ojd ALK 20| bsCOD 5% 2,000 mg/Ll 1XFA2]4 1000 m*/dS A 2]st
olth. o] BAE E7|%(acration tank)©] £2]8A AFANHRT)O] 12 hr, HZefx]
S 2K (waste sludge flowrate, Q)] 85.5 m’/d, L ¥=2 AFAIZHSRT)O| 3.0 day2 2
Hu gtk 34 2YEE 21 5559 TSS s:+v 20 mg/LolH, vFE&2{A]9
MLSS =%+ 10,000 mg/Lo]il, 54 WHS MLVSS/MLSS B|= 0.800|C}t SU4
9] non- biodegradable VSS (nbVSS), non-biodegradable soluble COD (nbsCOD)= ¢l

T bgeta, oty olgE At gHE QARES olstol thg 220 Tkl
k=12.5mg COD/mg VSS—d
K, =10mg COD/ L

Y'=0.40 mg VS8S/mg COD
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b=0.10/d

f=0.15

1) 9&40] bsCOD L2 LA Q. (4%)

g

_ K(+b- SRT) 10 mg COD/L(1+0.10/d - 3.0 d)
SRT(Yk—0b)—1  3.0d - (0.40 mg V.SS/mg COD - 12.5 mg COD/mg VSS—d—0.10/d)— 1

S=0.95mg COD/L

2) o] ZA9] SRTO| thst 574 QA4 (process safety factor)S JLoHA] 2. (57)

g)

K, < s'o/dZ

1 1 B
SR min = 33, — 5~ 0.40 mg VSS/mg COD - 12.5 mg COD/mg VSS—d—0.10/d 0-20d

_ SRTdes - 3.0d

SRT.. 020d °

3) o] %8 #&+9 COD 7*% AL FES TSS9 442 348 Wi 4% =
dstthal 7Hgstal, TSS & VSS&= obelA CGH0NC.2 #9 7hsshthal 7HYsHAl Q.

(107)
)

BEPROVSS EEE
20 mg TSS/L*<0.8 mg VSS/mg TSS=16 mg VSS/L

8}5}4] CsH,0.NE 7}A]= VSSS] COD/VSS Hji= 1.42 mg COD/mg VSSOJH.2, R&79
VSSZ} Z]ofel= COD=
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16 mg VSS/L<1.42 mg COD/mg VS8S=22.72 mg COD/L

F&59 CODE £&F3 COD (soluble COD)S} YA COD (particulate COD)Z L}Z&
X olop] o] £ QIXIXF CODE= 9 ZJRFo) w}a} VSS o 2 HE 21912 2FXF CODE
C}X] bsCOD2} nbsCODZ U}E 2 90 2929 nbsCODE= EXolA] Yooz 2=
+9] nbsCOD ESI EXSIA] 8. mfepr], 2&59 CODE bsCODS}F VSS7F 7]0f 5=
COD9J gloju =z

0.95+22.72 =23.67 mg COD/ L

4) o] 378 Z7|12°9 MLSS 5=5 #5HA| 2. (103)
5)
#i# ofgl] £ Fojgrglo] B JpLglr] geks] HIAE ZA2FH £ Fojglgo] &Y
5lofof Slr), O] IRIGFES cross-checkS}A] 2of0] = ZFojyr oz RIS
& X/10/0// Apol7} FReUH & o FANC2E AAJE SRTLF B2 A] 23 8F
28] MLSS & 5-MLSS/MLVSSH]S] & Z7o] oFzFo] Hatxl o =27} glai]r)
%’-Lof/ﬁf T vpghop

[ E0' k1]

Ao RIZIO) active biomass O] CHSHA] EZ61 T SRTO] HEH-L TSSO|E 02 XL 7}
5o/ active biomass 2} TSSO) X-&E= mass balance®] 27} FYolE2). m}efA],

VX
SRT= w) ye = w T
(Q_ Q '>XT55+ Q" X7
I}2fAq,

SRT w € w
Xrgs = v [<Q_ @ >XTSS+ @ X}SS]

o/17, V= Qr=1000m*/d - 0.5d=500m"> o/a.Z

— 399 14000 mP/d—85.5 mP/d) - 20 g TSS/m® +85.5m?/d - 10000 g TSS/m®]

55 500 m?

= 5240 g TSS/m* = 5240 mg TSS/L
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d

[ F0]'8 2]

- ( SRT)[ 1s'— 9 }: ( 3.0 d)[ 0.5 mg VSS/mg COD - (2000—0.95) mg COD/L
“ 1+0(SRT) | \05d 1+0.10d " -3.0d

-
= 3690 mg VSS/L
XVSS:Xa+f(Z b Xa : SRT: <1+fd b SR]—) : ‘X:z

=(140.15-0.10d" " - 3.0 d) - 3690 mg VSS/L= 3860 mg VSS/L

X
P 4820 mg/ L

Arss = 08

5) o] ZA°] F/M H|(ratio)= g bsCOD/g VSS-d2] THoj 2 13}A| Q. (6%)

)
=5
VX VSS

i) Xygg=0.8X74=4190 mg VSS/L

1000 m?/d - 2000 g/m?

F/ M= :
500 m® - 4190 g/m?

=0.955 g bsCOD/ g VSS—d

ii) Xygq=3860mg VSS/L

_ 1000 m*/d - 2000 g/m’
500 m® - 3860 g/m’

F/M =1.04 g bsCOD/g VSS—d

4. X E= S 0]83to] A=A 9 & 2]-2A(enhanced biological phosphorus

removal process)O|A] Q1 =X 0O]*Y = (phosphorus accumulating organism, PAO)x} Z2]
71 =74 v]X-Z(glycogen accumulating organism, GAO) 7te] 7AYol FAJ9] Q1 A|A
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280 IS A= dYE 7lestAle. of G S tRls &8 W E58
o

tisto] A7HsHAl Q. (207)

g)

GAOE= 27]& £719JA] BODE glycogen® FE|Z AjZlofil, &7]5 104 A5l
glycogen= 2 HSI0IA] VFAE /7, PHAS] FE|Z2 Aol BiE2[o}g. T}afA], GAOZF
Enhanced P biological removal process JoJJA] ZC}SA]6lH PAOCS] 4]E Blof o1 A7
2EE Holz2l7 &

PAOE GAOO9] Blof 9F7F =& pH X7(pH 7.5 &), 15C oJo} EE= 30T 0]39 2
&, S SRT 59 =704 Yo 2HE 7AEZ o]2]er =712 Fofslof PAOS/
FAES oz el 9L ESL GAOLS Y=E9] Competibacteri= PAOLS/ Y=9]
Accumulibacter©l] — 8Joff  propionate  FFHELE7F  FHHX L2l GAOLS < Y=E9]
Alphaproteobacteria<= propionate 3 =7F WLEE] acetate HFLE7F 2/DF HREXR
9 acetate 2} propionateE A5 O 2 BlzZlof K£Q/5F0 24 acetate, propionate H-=E A

Yol 52 YFIE PAOT} LHFES B P U2

5. ofgff o= Ste=RE AqUAE 94T 4 Sle ¥y F Ao 25U e o
2#A49 7le # W7t AAES ek o] § stUE =t AAE AiEdS 9 I

8-S 3= W= 2ofstAl 2. (30%8)
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