© 20144 05& 252 E7| 7|&=2H O

MXEXE CBT : www.comcbt.com

102 : QA2 | ® 3.1 @ 3.3
1. BOD 10mg/LOl St+H2I& $E4} 50,000m*/day2 &% | 10, Of= H42 BODJ} 120mg/LOIH ki(AEH4) 20l
T QCH ot==IF EEE I Mol ot&2l BOD= 3mg/LOIM, 0.2/day2t® 52 = 0} = BOD(mg/L)s K0HoID1?
S22 5.8m3/secOlCt UEE 51201 SHAL0 o5 S+ } o mall
ESE0D B0 SSAEMAHC BOD =% (mg/)s 20t @ 10 mg/ @ 12 mg/
o1 J}? ® 14 mg/L ® 16 mg/L
@ 3.12mg/L @ 3.32mg/L _ o o= | eao C ool
® 3.64mg/L @ 3.95mg/L 11. jgptsoomml NaOH 0.1g2 2oHAl2] %9 pH= 20t
2. BLE2I0IS] HEXOI BIEA 2XAI0l CsH/ONOI, 100g2) © 11.0 ® 1.3
BHEIZIONE AFSHE [ ARTlE 0|2 AASH(g)2 20te! ® 1.4 @ 11.7
J1? (SF, SBHEI2I0HS] EAE QL0 MESCH)
@ 92g @ 101g 12. BODsIt 213 mg/LQl dt=#=2| 74 S0 A2 & BOD(mg/L)
® 124 @ 142 = A0S, SMAHLE 0.14/day(A 0% JIF))
@ 238 mag/L @ 248 mg/L
3. 0l st& S DOJ} 6.3mg/L, BOD,Ib 17.1mg/LOISACt. Ol @ 258 mag/L @ 268 mg/L
2EMAZH(DO Sag Curve) A LHEO Lats Al
(day)2 L0teIdr? (e, 2= 20T, SELL Zot 13. O/ 2949 NaOH s JF 0.05M OICH 0l SE£Z mg/L
9.2mg/L.k;=0.1/day, k,=0.3/day, CHR|2 Q) LIEIH 212 0fL 2101017 (S, Na : 23)
1 o s - ® 500mg/L @ 1,000mg/L
= e R L ® 2,000mg/L @ 4,000mg/L
1 4 [+]
f=ko/ky) 14. Na* 460mg/L, Ca®" 200mg/L, Mg®" 264mg/LQ! s
@ o 1.0 @ o 152 Jt ULt Ol SAR(Sodium Adsorption Rate)2l gt2 20t
® o 2.0 ® o 252 01047 (S, Na : 23, Ca : 40, Mg : 24)
@ 4 @ 5
4. DMS0| ZSATH O N2 YRS AS 0= NQIDI}? ® 6 @7
@ SZI| - h&dl - FXJ| - AZD| ' ;‘ 1?* <= “*E® . = Ems =T
- C T
® W=D - I - AHEI| - EXID @ 4 @ 10
C T
@ |EI| - D] - AHED| - EXID|
5 Lis SalLiao ATie o|msE = oim se sco g | 10 SEEN0 A= SHOH AN BRSSO K 3
5l0 U= L= 0l 20147
@ MEsas ® zoga @ epilimni_on @ thermocline
® sESTSs @ =oima ORFSPSE=F= @ hypolimnion
L 17. pH 201 M2 pH 701 RULLI L Ui O AHSQID1?
6. 0.02M NaOH 100mLZ Z=3&5t=0 0.1N H.S0,Z mLIt £ P P
HI Sl =017 @ 100 @ 1,000
@ 5 mL @ 10 mL ® 10,000 @ 100,000
® 20 mL @ 100 mL . _ _
18. 2201 200l MEI| A4 0.2/day®!l 2HONA 220
_ T2 BiE (e WMEJ| H=2 = opredp (¢, 2%
7. 2EDA(CeH:0:)8 120mg/L BREHD Y ARSU B s oy M A lday)= 0rEH ¢
S| BtAS 0|2XI(mg/L)s Z0tII(RE ADJ Hae TeaTe
SHULICH BIEAl BT sHES =0I5HAID| BHLICEH) @ 0.158/day @ 0.178/day
@ 42 mg/L @ 48 mg/L ® 0.198/day @ 0.218/day
52 mg/L 58 ma/L
® 52 mg/ @ 58 mg/ 10 CHSOIA MBS JIRISA 28 BES oL 2101747
8. dl2o &S24 = “holy seven'Ol HEEIX 2= 242 of 20| BT I = =21 9o
L 20D12(RE MDI M4E SHYULICH BCA D M'"_ sosEE IR 735 S JHE
NS s0IBHAID| HIZHLICH) =i JIH 2AEE HES2H B ST
_ 2_
@© HCEO 8 ® 8074 @ Daltonsl = @ Graham<l =
® PO, @ K @ Gay-Lussac® $Z @ Charles &=
5 0010 T B oHElHOl SCHE OF FERE PAS & 20, ot 0122l 520 450ma/Lel 2Ol BAEE 201017
=7 (S, Ca : 40)
@ 2.5 ® 2.7
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22.

23.

24.

25.

26.

27.

@ 1,125 mg @ 1,250 mg
® 1,350 mg @ 1,450 mg
2US : 2EYWAI|E |
ittt §EES 2od|l= MESIAE XMoo 2E dHe=z
AR A2 KL A7 (B, 24 =3 J|E)
O Zitg DIMEQ SAU2 S DIM29 NE A
0l HIGH O B AL,
@ 2R4% Zuas TN EMSE Adibde 24
2.0mg/L Ol&2l DO=SE S XIGt0F SHCH.
@ Nitrosomonas2t Nitrobacter= & &SIE A= 0|M2
F 2N UL
@ ZAMSIE RoldE |22 HIJF 242 & Lo
Z)|x SEWUS 3022 BTAIZ! Fo AEE2 Rll=
400mL/LOIA 2, MLSS =SJF 3000mg/LOIACHH = & X0l
[m] =}

N EXAMEZ Lo
® Ha&HEO

@ =X Ytz olgte HEHE

o
A2

Ol 22Q101?

[a

e ECH
@ =Xt floce E45tA RSt OIAIGHA M CHIC

s 2(|s

Jar testOl Al Hl== 500mLOl CHSIOY 0.1%2| &SI

2 15mLE FEOtotLl HMel=0l JtE EJACH ol H+=
o EMAR0ls sT(mg/L)e ZOFIDJI? (Y, 0.1% A
20ls ¥l HIEZ2 1.0 JI=0IC)

™ 50 mg/L ® 30 mg/L
® 15 mg/L ® 10 mg/L

S 20l 4,000m®/day0l 2, ZI|ZX2 MLSSIt 4,000kg OICH.
F/MBl(kg/kg - day)E 0.2022 RXI5t)| fiMe =

— A
— TTrge T

9| BOD sZ=(mg/L)E Z0t2 KLYAIHAOF &=It?

@ 200 mg/L @ 225 mg/L

@ 250 mg/L @® 275 mg/L

S2JI& 10g BOD,E EIIH422 2olAl2 O 2MeE= 0
EXN0I CH,.2(L)2 L0t (T, E=4H JI1E)

® 1.5L @ 2.5L

® 3.5L @ 4.5L

DIME0| 2ol 2Jts8 II122 HAHGHI| 26t S=H
ol EHEtS AISoIA L. CODIF 56mg/Lel & 4=0fl
20mg/LE F=YAZCGELI CODII 16mg/Le 2, E4Et
52mg/LE FAIHELI CODIF 4mg/LE EIRUALCEH.
Img/L2 Ct=D| ol =L O0F & EHE 2(mg/L)=2

X . T
:E_KC 012)

@ 36.3 mg/L
@ 46.3 mg/L

A ORI DF?(H, Freundlich S224!

® 31.3 mg/L
® 41.3 mg/L

o™ ZXO| H420 BOD sSIJF 22 1,000m%/day,
600mg/LY M, NI P= QICtD JIE6IH &S K Hel
E QAHA 2B (NH).S042 2%(kg/day)S 20HRIDF?(E,
BOD : N : P =100 :5: 102t JI&SICE)

@ 111 kg/day @ 121 kg/day

28.

29.

30.

31.

32.

33.

34.

35.

® 131 kg/day @® 141 kg/day

AL BB HTOR HRE AS 0L O}

@ pH 5 E= 1 0lGtHA HE=2el 24 HOCIS & Ef
Ol Ct.

@ 2 LZLIOHY EtEold S2220is MASHH

@ 2 e A8t ASHZ OCI'E2L0 & 80~2008 HE O
21T

@ E2/2220(NCI)E 012 QHEGIH TE A2 9
XIstCt

DT XM ABDE 2olotol e 2o gee 2

2 . AHeIIt?

O LU UsEl=E A" u=24820/CH

@ stA0 e 2SES == X0|CH

® daE9o 2el8HE B39 Adl(pore size) ¥ EXE
A0l D118t MO{EO0ICH

@ E40 RsE2 A X0ICH

SHSHAZBE & 28 BNMIHM =X 246l &

oloZ Egl A2 L AHelIf?

O SEAZ A0l 2rAs [

@ BAXO £0H 2o =2 &R

@ SVIJI =10 A& XY s 258 [

@ ZI| X9 Z)|HS LAAHA g BT E ZAAIZ [

HZ0l 1.0mmO0l2 BIES0l 2.02! YXE 17C2 20 EA

Ch. & XDF 3m & 2ol=0l Zelse Al2H(sec)2 Z0HRIDH?

(&, 17C2o 2o HAH 2= 1.089%107%, Stokes ZE20|2

£ J|IESR &t

@ 6x @ 16=

® 38x @ 56=

DEE9 s5EJ 16.5%2 &KXl 200kg=2 HXZAUHAMN A

ANZOL +=20] 20%2 LIEISCH HAHE =22 2(kg)2

AOreIDF? (S, =edXle HIE2 1.0 JI=0ICH)

1 2 127kg ok 132kg

@ 2 159kg @ 2f 166kg

BOD 1kg MHO Z 8t AASH2 At 2kg OICH. 37

M0l E8'RE 0 Us AAZES 0.277kg Ol2t 5t EI|X

Ol 2D 2dll8S 4%(2LIJ|1=)etD atH, BOD 2.5kg Al

M St=dl s 2I|2H(md)2 Lokeldte

® < 451m8 ® < 491m®

® 2 551m?® @ 2 591m?°

HE H=-5 24sHXYE2Z Mo |IGHH HbIAEsS
st 21, BODE 50% MIHot=0Ol 3AI2H2]l ZI1A12401 &
Lt BODQ ZA=EDH 14 ¢E550 HEOLY BODE
90%It Al MHGt=0l 228 ZI| Al2Hhr)E L0kl
(&, XeHti= JI=0l Ct)

® 2 10 Al2t

® < 13 AlZt

SUHA2 20| 1,000m%/day, ZIIX LHS MLSS =&
Jb 4,500 mg/LOI0H ZIIAIZHE 12A12F, REEEXI0A OH
o 25mPo] ANSHAE QIYsHCE Ol YHESHAS =&
50,000 mg/L Ol &&/<42 SSE RAISLH 224X
JIZAI2H(SRT)S 0teID?

rru

bt
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37.

38.

39.

40.

41.

42.

.8 day .8 day .54m?/min .15m°/min
@ 1.8d @ 28d @ 0.54m*/mi @ 1.15m%/mi
® 3.8 day @ 4.8 day ® 1.51m%/min @ 2.33m°/min
MEBE 5l4 DT H2IZYO A/O ZHO 2 LHIBO2 | 43. A2 HUEZEII20 JIE BS =5 =2 oL 20l
HRE A2 oL A0 Y
D AP DIMSO0l 98 2200] AMEE SD0F ACH @ 222%-2 @ gi0l2
@ EESHSNYO BISE AU 20~40% =2 &I ® W=z @ gDLOE HA
B2 X2 she 200/ EFO0ICH
@ EIUSTOA ZEO =2 01200} 44, 230 DN, WE, 2019 A J|27] S0| LHGHK
_ ez me maa - oS WAR0A BEE AR50 952 =HE 21 4
Hel£=2 BOD & SEE EFE 24 NEY SS l =
G peTA 800 % 5S A o B@ SEIXO0| 3.om°, BERANREE 2.4m/seco|2 o
=T 0l 20l 52& K (m/sec)2 L0OILIJI?
S04l WSS 26%, HEZN SEE 10,000mg/LY ® e 27mYsec @ o 3.6m’/sec
M ZJIXS MLSS s&(mg/L)e= L0tRID? (B, |29 ® 2 4.3m%/sec @ 2 5.8m%/sec
SSsT &= 126Kl ¥=Ch)
@ 1,200 mg/L ® 1,500 ma/L 45. Al2H EZIES HOIAHLHO2 SHIN & 0 £
® 2.000 mg/L @ 2.500 ma/L SETIN U3t LIRO2 S8l He oj= 2H0I0p?
D ABO WHEE HE HEY 10~40 BZI} HE= 3
S+H2lE fIst M2UMo TSN SHFOE R A = E= SHE.
S oL 201017 (S, BHALAXYD UL IIE) @ AZ2J} |00 =M0|L 2MO2 BY A L2
D ZHZANLD HIDGHE OIMEXAXZSE OIMS SSIt HEE =2 sIHE.
S| g @ A2 SEUHol AASRYHS A ABE A4
@ HUADHOMN ZAS B0l DI D 0K T2 gasil 24 100xg ~ 150xg= 20 S5 #Ad=cl
ol ol X = ==3
Hel2ol pHIt SOIKIA SIHLF BODIF =l R&52 4 otol 2IE= S0
UL}, @ NEsE2Ho NHENYe AHA20 Z2T2 2H
@ MSOHS 2FDZ| XAQ| 2CIN0 SHEXO 2 L= F2EAS Jtol0l SBIES LEAMAH dEd 8
G0l 2EO| 0| SH O GAle 2o S Aol Il 2D LHAIZF X & MOIES 0/25101 A=
MA S MES M 25 S Mch o 28322= s=8
HSXE 0S5 6 2 wM2lo OHEA0l WO _ _
@ BEEE nEst el e Hels o 201 46, HUSSD HASSO HIJF IE 2 SBHE oL 2ol
' %
JIYRAE A0 A0l RO| 3,000m/day©! HI4 Ly © HS2I0IH ® 221
SS9 sZJh 200mg/L, 2712 2 EE 18.7mL/L 0l2tD @ IESn @ XA SB=F))
S [f 20| 40|20 SAZXIAIL A/S HIS L0FRIDN?
(&, 222719 222 0.50/1H gtE2 DG 2=L0h) A7. LS HAN IE o2 g2 A2 ojL 2H0IJ}?
® 0.027 © 0.048 ® 2SH4E AYIH N8 BESUC SS(C)0 T8
® 0.064 @ 0.122 BISH(R)SZ [22H2=(R/C)]2 &
@ ASH+= AHDH LR HESUO S(C)0 3
e = 22 - 3188 AR ZHOR Sl 2 o= BISHR)OZ [22H+=(C/R)]Z TEC
HelH? ® SA4E 2WIH NP BEBU ST(O)0 e
@ Air Stripping @ Breakpoint chlorination BIS8H(R)IC 2 [2SH+==(CR-1)]2 F8&tC}.
@ lon exchange @ Sequencing Batch Reactor @ ZEHLEE ZESH HEE EZ2UHO s (C)0l tHet
BHS2HR)OZ [2SH4=CR+1)]2 &I
32 : 2TATIAIE YY 48. (j22 2A0|2 242 95 MEY 2 LH0ICH ()
oHjl 2ore 229
UANBES =X5| 9B AIBo HUEEIIN JEC2
2xe RS 0= Rew? TA0I2E ()L BFHSEZ HEAR O
@ FAl @ 6AIR 2o ()0l IEMT HSFHH I2A2
@ 24AI2¢ @ 48AI2H EFCZ LIEtE HE HE9 ZUOZ §
D;l ';:E-E ixﬂﬁl.: I:II-I:H|:|||:|.
42 9 M2 32 YOS BN RYS M4BT O A0 - = s e
o =5 0.2m, =29 LHUHAM B SHFEMAY =0| D Bp2 @ st
~29 Z 0.5m2 M2 A0S L(M/min)S & _
8}2?519?5 | 0.5mg Mol foie (m°/min)2 & ® wse @ pyTae
k=g1o+224 o412 T [R50 “| a9 mesINE ERE(eaEER)OE RuN BAE 5
SRR h ' VD B & He [ HEH= L0peIop?
) ® 0.01mg/L @ 0.03mg/L
® 0.1mg/L @ 0.3mg/L
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