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4. 0| £ o] BODs o] 20°Col A 130 mg/L2 LA UiTh 2 AZe| 1x1ure 7

% Kb 20°ColA] 7k7} 0.38 day't 0.24 day” 9 O, T} 230 oAl

1) & A8Z9] ultimate BODE 7}7h 3] Q. (67)

=)
BOD

_ —kt _ t
BODt—LO(]._G ), LO*H
ohabA, 7h7ho] ultimate BOD:,
k=0.38 day™: I, = 130 mg/ L. — 153 mg/ L

1— exp(— 0.38day "+ 5 days)

k=0.24 day™":L, = 130 mg/ L — 186 mg/L

1—exp (— 0.24 dagfl -5 days)
2) 25°ColA & AIZo| BODs 24 712 oAl Q. (9%)

)

kp=kyt' *, 6=1.056 for 20-30°C

k=0.38 day™! @ 20°C: k,; = (0.38 day™ ') - 1.056%~2° = 0.50 day "
k=0.24 day! @ 20°C: ky; = (0.24 day™ ') - 1.056% 2" = 0.32 day "
& A1Z9] BODs:

k=0.38 day' @ 20°C:

BOD; = (153 mg/L)X {1 —exp (— 0.50 dagf1 . 5days)}= 140 mg/L
k=0.24 day' @ 20°C:

BOD, = (186 mg/L)x {1— exp(—0.32 day™ " - 5days)}= 148 mg/L

5. vfxtiw cqho] urt el =2 AFste F4stHY A5 BOD(ultimate BOD) ol
6.0 mg/L, SEAAZHDO) ol 55 mg/L2 Ugtch 7ol §40] 0.8 m/s, 520l
25°C, o] o =mIpEEAATH(saturation DO) o]l 8.2 mg/L, first-order
deoxygenation rate constant kq7} 0.16 day!, reaeration coefficient k0] 0.18

day-19 o, vtmojaofA Aso] £2517)71K] 70 km =0t 3H7to] B2 334 7|&
DO 5.0 mg/L o3tz Hojx|Z=r}? (Folabgd e WeA] B 2) (15%)
=)
Ao =g d7kx] A2le A|7He
70000 m
t=
0.8 m/s - 86400 s/day
Critical timeg S5t

=1.01 day

?l
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D,=82-55=27mg/L

-1 i 1-D b — K
e = =, M %\ P
1 _ -1
_ 1 lln[o.wdayl(l_mmgu (0.18 701.16)day )}
(0.18 — 0.16) day 0.16 day 0.16 day " - 6.0 mg/L

= 3.0 day
TetbA, Asfiof] =2 Ti7bA] critical timeof] ttth2A] ¢ot, DO+ A& HAFAY.
5. Mool w2ele AHoA DOx H4st 9. o] He] DO 7ot

k,L _ o B
D, = ﬁ(e fil_ o h) 4 Da(e kit

I

_ 0.18day ' - 6.0mg/L [
(0.18—0.16) mg/L

+2.7mg/L - exp(—0.18 day™ " - 1.01 day)

=3.1mg/L

DO, =82—3.1=52mg/L

Ttetx, DO 334 7159 5.0 mg/L o|st= EojX|A] g

xp(—0.16 day™ " - 1.01 day)— exp(—0.18 day ™' - 1.01 day) ]

6. TARALE &oll A7] o]%FS(electrical double layer)ol]l tist th3 =20 H5HA| 2.

F: o) 7R gere 2 FRol ofstel o erdt 4L s|Yd
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stof 517] o 550] ol 2o Thatel urt AAlsHAl B3ater]E uheiyrt,

o] Exfst 28MolA Fot2 © Uxtet 8 7 AHgst: Fol cfstel MY
91 DLVO theory (Derjaguin-Landau-Verwey-Overbeek theory)o] tisto] A
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M.  Double Layer
LY ¥
-.Eepulswe Force
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Attractive Force

Particle Separation

3) &9 o] Fro mE A7] o]FF Wetet 1o o YA 7Y d(stability)o] Tt
of distol Mastrle. (67)

S ol

)
2 Zest ARl o Aste W ARt mEo] mel: wit) Aste] ol 27t 57k A7
o559 A} gotxlol, olo] wfet YA 7F A Al FEol WS s F=sho}

& oA gEio] Wobx YAt} g dol Asksdol Bt &olstAl &)

7. pHZE 7290 At Aag BAstel hem 2L ZnE @Yt o] AR 3 = (otal
zt L as CaCO; T2 LoHA| Q..

Ion Concentration (mg/L) | Ion Concentration (mg/L)
F~ 1.1 HCO3~ 318.0
Cr 4.0 SO4* 52.0
NOs~ 0.0 Fe? 0.5
Na' 14.0 Mn? 0.07
K* 1.6 Zn”* 0.27
Ca* 96.8 Ba®* 0.2
Mg?”* 30.4
(157%)

)

27} 0|4l 7k grol 2o oJdt Aw 7]ojme} HCOy o o3t Lzelw J]ojng Aistd thg
1 2.
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Molecular Hardness (or alkalinity)

lon Cone. (mg/L) weight Conc. (mM) in meq/L |in mg/L as CaCO;
Ca?* ]96.8 40.1 2.41 4.82 241

Mg? | 30.4 24.3 1.25 2.50 125

Fe? 0.5 55.8 8.96x1073 1.79x10% | 0.896

Mn? | 0.07 54.9 1.28x1078 2.56%x10°% | 0.128

7n”  10.27 65.4 4.13x1078 8.26x10°% | 0.413

Ba** 0.2 137.3 1.46x107° 1.92x10° | 0.146

HCO5™ | 318.0 61.0 521 5.21 261

5 3EL 2E 27}

Total hardness = (Ca?) +
ghd, pH7F 7.20]88, dZe]wo o
ojojgh. e,
Alkalinity = (HCO3-) =
Total hardness > Alkalinityo]| 2 2,

Carbonate hardness = Alkalinity =
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261 mg/L as CaCOs

ol AAlstAl 2. (107%)

o] AmolxlolA e 5

st 7

. Seluet W

ol 9ol o] 7lelst HEo] Foluk, ¢ HolA HAZ 5 9
Zol, Ca™ot Mg”] 7]of3 oleloll= th$- ujujat. wepAl,

(Mg%) = 241 + 125 =

=

261 mg/L as CaCOs

H*, OH", CO5* 9

(THMs),

fir
=
©

366 mg/L as CaCOs3
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GLETAY 4 2o 2AVFS O 2
i) THMs: total THMset THM 22t cfstol AlAlslo] 9(F 7% 2% SHEs|of &)

0.1 mg/L total THMs
0.08 mg/L chloroform
0.03 mg/L bromodichloromethane
0.1 mg/L dibromochloromethane
ii) HAAs: 3%9] HAA(dichloroacetic acid, trichloroacetic acid, dibromoacetic acid)2]
o] o2 = 2HshiAE= <hE: 0.1 mg/L
iii) Bromate: 0.01 mg/L

10. B&F AAFE A1 i) trickling filter(At4o] A )1t i) rotating biological contactor(3] A

J= AEN) Arsdo] disto] dYstale. (108)

)
trickling filter

5t45 A= (biofilm)o] FFH MAolut A2 5 T5/d(porous), E&7/d(inert) Ui ¢
2o1H, of47h oA % o] g A & FsliEAY EeUl

AF A
= Oﬂ wollE Al gt dRtdoz Aa 352 s sl Yste shRoA $71E &Y
s

ii) rotating biological contactor

FEES AR 4o YEE Hixd dT2 40~50% L= sh4 Wiol H7|A wiA|skaL,
P2 1~58]/7 A=z AARRIG. duo] Jdd A2 (biofilm)o] st JEH ©f &
71&S FASHL, o] S22 U O AtAas 45t o5 &5t RBARRE Rl ol
ot
11. 9912 ©92ko] 360 m®/hr, BODs %=%7} 150 mg/LCl &4 Z2]X|(activated sludge)
5780l Atk 2AMA2] {&42] BODs 7]&o] 10.0 mg/LojiL U]/ A% T A
pgo] theat 2e ), b 280 AL,
K, =50 mg BOD,/L th, = 2.5 day” '
k; =0.10 day ' Y'=0.45mg VSS/mg BOD;

1) &4 71588 UFEAI7]7] Y5t solids retention time (SRT)S HAsHA] 2. (774)

)
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o K9<1+kd90>

B ec(ﬂm - kd>_ 1
7t pAlE HiYshE,
50 - (1+0.1006,)

0= @5 0101 (0 in days)
240, —10 =50+ 56,
19.560, = 110
0, = 3.16 day
2) o] &4 &°X 3AY SRTE 2AstY A2 & Uvx= 754 BOD:Y F&gs 5.
(57)
=)
. . K(1+k0,) Kk,  50mg BOD;/L - 0.10 day '
min () = lim (i — k)= 1y —ks  25day ' —0.10 day |
0, c\Hm d m d Y Y

=2.08 mg BOD;/L
<A x>

Y ZBHE S5t o] &Y S2A 349 steady state JE{o|A O] {E4 BODs s+
2.08 mg/L ujgto] = £ glitk= ZAZ AT £ Aot oA A= & A (net
growth)o] substrate(o]7]A]= BOD) utilizationg &35t XA} decaysS E35F 7449 &= 9l
Aol ofsto] 2R %] fiZoltt. of# o] R 2E ¥h3E BODs 5&=(=R%&4 BODs &%=)7F 09
7PEA ForR Tl 7S YA}, J2{H substrate utilizationg £33t AMAHCTF decay’t &
A7l o], njAEe] Aol ()7t Slo] whexo] nAE w7} Zasi . mebA,
2 &4 F40lA SRTE off2] Eolfate ol =9 ¥rgxE BODs s%=7F Qlojof
steady stateQ] X7} 7t=stch. @ AARSE steady states SA|5H7] st ¥He xR BODs
sEo] 2aghe olojdith 9 ANRAIA AT & v
Sopt Bz oo AN 2RO BEARASENCIL S Utk

i

il

3) Z7|X(aeration tank)?] MLVSS ==& 2000 mg/LZ S§X|X]7]7] {3t Z7]x Hi]
TSHAL 2. (87)

il

_3.16 - 0.45 - (150—10)
ty + (14+0.10 - 3.16)

_ 3.16 - 0.45 - (150 —10)
72000 - (1+0.10 - 3.16)

=0.0756 day = 1.82 hr
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V= Qt, =360 m*/hr - 1.82 hr = 655 m®

12. &4421R] 34 E5to] 8F BODs7t 150 mg/LSl 1x1&]2]4 S3F 4000 m®/day<
AM2]stAF stch Z7]x0] S §Hmrt 10000 mlo]lx, ZAO] solids retention time
(SRT)E& 3.0 day= /XI5t = o, ool t]BE A% AXE AMEsSto] Ohg 250 &

Al 2
K, =30 mg/L BOD; th, = 2.5 day” !
k, =0.05 day ' Y=0.50 mg VSS/mg BOD;

O, IR @A LA 20 8U%) U 2R A@A LA B4 §54) o] VSS
srE 2AY e Ata Pt Q.

e 389 fE4 Ul && BODs 5= 7|2 U VSS 555 5HA Q.
S|

K,(1+k0.) _ 30mg/L - (140.05day” " - 3.0 day)
0 —ka)=1 " 3.0 day - (2.5 day ' —0.05 day ')~ 1

_ 0. M5 —9)

t, L+kg,

=5.43 mg BOD;/L

vV 10000 m*
ty= 5= ———— —=25day
@ 4000 m*/day
_ 3.0day 0.5+ (150~ 5.43) mg BOD;/ L

2.5day  1+0.05day ' - 3.0 day

=175.4mg VSS/L

2) o] 7oA waste sludge FEHI 2 BlEE= MLVSSO] 3 kg/day T = +5HA] 2.
(107d)
=)
Waste sludge FH|2 ZAOo2HE H|EE L VSSE waste sludge S&o] Q,, sludge U
MLVSS &=7} X0]2t1l 5t QuX, = EF 7hsditt. 1Hd],
VX
6(1 - Qer

_ VX _ 10000 m’ - 75.4 mg VSS/L - 10° L/m’ - 10" ° kg/mg
c 3.0 day

olng,

=251 kg/day

202 §YUu 1AR2l4e] 8 BODs 557t 300 me/L2 Holye 7
Y 2 Y BODs =%, Z7]2 U VSS =%, waste sludge FE|Z
VSSel oFe 27t ofmA wakstol? gl AIAE Bar o, 37 T4,
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