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[1712] $HHHE (202H) 6. Xlstao EMoj| oot LHEOR gX| ok H2?
1. Streeter-Phelps Z20| st HEOZ K| Y2 H2? @ EQUNLY Q7|27 23l0f| 2 CO22| LAt QFALA 9|
@ %) 0| 346 A mEiIo| HEE QIet ASH AMe= ATt Yt
== o = =% .
@ 7|29 ol Ho| glo] @ 5 29| HE0| XL},
@ /%, a4, ZEA |0l 2ot 2HbA|I~E AT
MQO9|OoZHE QuESIZES TF{SHD ® S8 =0]| H|SH] S E0| 2t2t5H0] $HH @ HEl S0]= 2
@ EIQEIE—E_I_ -iQEITo}-OEJ— :||_ |' g |E ﬂ QEH A|7PO| 7"E|D:| Xl‘ *E,Fg0| hE’_lEl"
;7|%OI A BEas SR RES asE @ EYo |tz O 2 0| 20| Mo EtZ 7t STt
7. 2 0|9| = o| Z2o| StAFAHEZ =7 (C} 9|
2. DOJME HZEE CgH,0,N 0|2t 1 81 M| 3kgkto| o] 2X ol ;C(fap. 4:).)_ | E=7t500mg/Le! 29| eMAE=? (th Ca &
J7| 2227 (B, AT s 7|1F0|H 28H 2 ZME2 CO,, =
H,0, NH3, 2715 A= 239%(W/W) 2 7S U 1003 CadTEIL
@ 2F 16.5 kg air (2 1150mg CaCO3/L
3 % 17.5 kg air (3 1250mg CaCO3/L
® 9 18.5 kg air @ 1350mg CaCO3/L
@ 9k 19.5 kg air 8. r}

biE 20| JhE @2 27 (B 9 BOD sE&
3. 0.05N2f 2f A1 £ 4H0] 8% 82| =[0f RACHH 0] =ZHO| pH 1,000mg/Lo|H, R2F2 10m3/dayOlC}. &|44:2| BOD 5=
=7 = 1mg/LO|C}.)
®3.2 (@ BODE 60% M|H3t = 2| A{tX| gi sHMo 2 Wa
@29 BODE 50% K| A3t = 3| M2 5Hlf 3| A5t0] sPHO =
®2.7 i
@2.4 BODE 40% H|A{$t = 3| M2 10HH 3| A5t0f sHH S

ZEF

[H+]=5.0X103mol/LY! 82| pHE? BODE 30% M| A3t =

|ot

|42 20HH 5| Msto] MO

s Zaz

@26 9. METMO| U= S0 M $Al0f| what 2210 7F HE 27|
®2.9 LIEHH= Z27

@322 @ epilimnion

@ thermocline
BODg 7t213mg/L2l 52| 9 SOt AHE BODE? (T &

®@HUMES

At A= 0.14/day (M-8 7| &)
@ 233mg/L @ hypolimnion
@238mg/L 10. 0.01M NaOH 100mLE Z&kst=t| 0.1N H,S0,2 % mL}
®242mg/L 2H| =712
@ 251mg/L ®5

@10

®20

® 100
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11. BODg 7t 180mg/LO| T COD7} 300mg/LQ! AR, ErAtAA| 16. 3% NaClel M 57 (2 NaCl £X+2F = 58.5)
2(K;)2l 242 0.12/day %Lt o|mf MBSt o= B8l 27ts5 @ 0.1M
ot CcoD=? (T, A 8L 7|&E
( ) @ 0.5M
50mg/L
@ 50me/ 3 1.0M
@ 60mg/L
&/ @ 1.5M
® 70mg/L
@ 8omg/L 17. 0.0005M2| NaCl8H9| & (ppm)=?(T, NaCl 2XH2:
58.5)
12, BOD57t200mg/L, Etaba7|4=(A-8CH4)7t 0.1/dayO|2HH ®9.3
%% BOD(mg/L)=? 19.3
(12335 3293
2 256.5 @393
®271.5
@ 292.5 18 =2F3A (CGH 1206) 200mg/L SRSt A= A|ZEAH2
ER7| EtA9| 0|2X| =2
13. CaF,2| L3} 8% Z0f Ca*29| 5E & 18°COIM 2X 107 @ 120mg/L
4mole/LO|C}. CaF,2| 23 =%{2? @ 100mg/L
@ 4.3X10-11 3 90mg/L
2 3.2X10-11 @ 80mg/L
(3 2.6%X10-9 -
19. O{H RESE | HtS £7| 57t 200mg/Loll A 2A|1ZH = 0f|
@ 1.6X10-8 40mg/LE ZAE|QICE. 0] BHS0| 1Xt BHS0|2k1 SHTHH 34|

7t 59| 5= (mg/L)=?

1 18.0

i LY OFRIAMA HlA 0} BIA B AL 74| Ha] of
@ 3590101 LIHX|.= ot mL {0}l &40t 97|24 0| Hef Q220
O|C}. 3 26.0
@ 80| pH 7.3~7.8 HE0|0] Ekatio] ehEgoto|Ct @28.0

B4 oiEitiTE HR 350 HEe| YREEE Badt T
D X}Ri49| pHi €029t CO3-29] HIS2 A AHE =0,
87| 59| EHIAT} 20 SHE EHS| EoiTEA
15, S0 S0 BE MeoE 27X 9 U kiR

® Bacteria= SANOl| 2} BT, 18 LIS S0z 2 @ ':,;IU} 222 WEtH EI|2EO = QI8 pH7t =OtHE!
2501 2aiEl 97|12 S YA, '
Fungi EFASSIXI8E S1%] 0] W4 Lf Haet 8 @ EF| BEE HE0| HUSHH &2l pH ottt
EMATHEES BN E B DL o 2HUElel 82 BRAUD aTY PE2 e,
Algaeis EHIE S CHHE S| R7/25ers BEty 2l OH-= T slofgeiRes gegsiad

S=0|ct

[22t=] +EFLX7|E (202H)

Protozoa= HEERF, 42ERF S0| A2 3| &
x

2lof 2 0|4 =2 TotH =L,
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22,

23.

24.

. ol
23

30m3/hro|Ct. 3% 42| BOD(mg/L) =7 (£
19/gf R0 HiZ3H= BODE 45 goICt. )

@ 31.
2 33.42

SE2| BOD HiEZ0| 500 2| 211 &H0l| sl &5, T
o
¢

25

(3 40.15

@ 51.25

o™ WET HEI[(RBC)OI| 2ot Eo=Z

O]’ 4=0fl cheh A4
O]

0| RX|ECt.

RBCZ H|C|OF= d=7t =0 &7

T2 $ic},

I'égi

22 40% %

| tod bench-scale2| Hz| A
2 scale-up A|7|7] O{&ELL.

2k 1000m3/day, 8 BOD 600mg/LY! H4E 242y
X|2HOZ Me|stn UACL Z7|A|IZH124A|1ZH 2|4 BODSE
40mg/L, MIZ ZA'71|T 0.8, LHMZZA% 0.08/d, MLSSs
& 4000mg/L 2tH D E2| M| FAIZHday)2?

@7
@ %9

@11
@9F13

26.

HH, ®MA,

)y Hi—y

@ FY: FUFN 22| #2|= 25% E(FXI7
7t Z0f 820l 100% 7HX| 45 ElCt

® HHS: MO Z & cycleAlZte] 70% 0| 422 2HA|
2ol 223 XEX[etL.

® M ASSEA SYo| HIstH LErH o2 o 22H0|
Ct.
HH: dH = d8(H2]4)E HSEZRE A=

W2 & cycle AlZt2| 5~30% F = O|Lt.

DOsZ7} 10mg/L2! 2 100m30fl Na,S055 AHR3I0] 5
DOE &tXd| M|7{sta] it LRt Na,S052| 2(kg)27? (T,
Na=23)

@ 3.9kg

2 5.9kg

3 7.9kg

@ 9.9kg

27. St U SRE R7|SE & otL|2t SLESEMX M| 2

ot S0l Phostrip 30| 2t MHOZ 8X| k2 7127

@ MEBSHE k2|2 ot ol st A2 W S et SHO|
Ct.

@ FU LEEHT|HMEO (1) 2 RUAIAH QS &
EA|ZICH

® R0 BODESH| w2t o1 dhE0| 2 Foks Bix| of
=Ct

@ 7|Z0 M &K H2|&o| A Hg0| 7tsBtCt.

28, METHY FAMSH| Pt AHOZ 2X| %2 727

@ EMS O ME0 SAES SHIA O|MES MEZSA
2kof| H|sto] 2 xtO| 7t QAALE oFZE 3Tt
fL|oFM Al Ao A= Nitrosomonaset
Nitrobacter 0|4 Z0| 2t0{5t0] 2EHA 2 TIHEICE

@ HAMSOMES QUIEIAHLI BI|EIAZE MER ME
ghdoj o|g3stCt.

@ EMot= Xp7H F | MESHA upgo|ct,
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29. 200008 2| M2|lE 7HE T2 A 20N £21K| &

22t

malkst
1 O 0|F 50%7} S EICt. 28 22{X| & 0.89m3/kg
Of 23}7HAT} MBI 5092 HIEHO| B &0 QLT HIELS)]

dzfe
2o

d oxlo
d4d =2

0] 0.12kg/cap-d 0|11 =& X|= 70%2| 2

35850kJ/m30|2tH A3E HRS 9|4 7+28t of| L K|
(kJ/hr)=?

@ ©f 270,000kJ/hr
@ <k 380,000kJ/hr
® 9} 420,000kJ/hr
@ <k 560,000kJ/hr
30. =gl 2RE9| s=7+3000mg/LO| 1, O] £ 1L MzI{of F
504 302 & AHE &2{X| HI|S HF AT 200mLACHH
o] M&ollA FHEl SvI Zt2?
@® 67
@ 86
® 124
@ 152
31. BOD 200mg/Le! R7|4 H+E &4 S2{X|'HOE N2t

33.

Xt SICF F/M HIZ 0.25kgBOD/kgMLSS - d, Z7|A|ZH 6AI2H
0|2tH, Z7|Z=2| MLSS=?

@ 2700mg/L
2 3200mg/L
(3 3700mg/L

@ 4200mg/L

HI1d 2817t 27|19 Aotof B3l X[ FHELZ SR @42
A2?
@ O|YE &7 W=Ct

@ M2l 3 s24x| Yazo| Mt
® S2H|7k M7 Ect,

@ 2%To| oLt

H$X2]9] TEX 2|0l M NH3-N 14mg/LE 25 NO;-NZ

MBHAF|7] 2l 0| 2H QI A (mg/L)2?

@28
@ 35
3 64

@ 83
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34. 5kg glucose(CgH1,0¢) = FE LM 7H5T CH, 7tAS 8
H22(CH EEMEN, "M 28l 7|F)

@ 2k 1524L

@ 2k 1654L

35.

O P92 = 638kg2| BODE HiE St U
HollM 3 %S| BODZ} MAH = =747 (B M2 =

36. of= 1|4 M2| AlMolA =ZE 1X102(cm), IS 2.591 R}

37. 1000m3/day2]| 3t4-E #2|5t= X2 | HO|

38.

= =g X7}

=2 o To

AlA ®M7{stD ULt I~ B[S0 1.0, 2| HA
Al4:71.31X102(g/cm - sec) O|2HH QIXfo| A U&E

(m/hr)E=? (B, Yxte| AZA T = Stoked|of| [HE)
@ 21.24 m/hr
@ 22.44 m/hr
3 25.56 m/hr

@ 27.32m/hr

R
0|7t 3m, Z0| 4m, 20| 16mel AEIX|2| 0|20l Bt K2
Alzte?

@ 3.6 Alzt
2 4.6 A2t
(5.6 Alzt
@ 6.6 AlZt

S M0l Langmuir 12 RE57| 918 7HE Dt 74 7
2|7t ¢ 2427
@ $HEEl EHBto| Z40f 0|
o EB0 B4 83TL 1 St BX B

=Y

® BAL 7401 HHEH0| 0|20 RS
@ E9 24 X HO| M4t 8ol bl2i3t
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39. (= AMESEH H$E 27| MENM Y2 Ma[staxt = 43 L2245 SHEA YA A2?
S 2Met Za HAE0| 10| @45 JHStUCt 20te| F¢

2H(QA)0| LRIt (B, H44+E2 pH: 6.8, SS: 80mg/L, @® ST{7} o 1mL 5= 24S =t}
BOD:5000mg/L, 2!: 30mg/L, ME4: 0, 24: (NH,),CO,

HFS ATL SO 90°COHIAM KA A JoHtS S XMatstml 1
BOD:N:P =100:5:1 7|%) @ SETEEE 20°COIN ST 2082 E Hora 2

@ 2 430mg/L

@ 540mejl ® supstof 1mL s 2 i,
@ ef670mg/L @ YEAE B2 4COIN IS 20488 Moter ), 2
@ °F 790mg/L 27t ek 1mL &l= 2 SS9t
40. BOD 557} 200ppme! 90| 1000m3/dayel W42 x4 CIS2 P2lel SHa2ol #erLigoIck. (Jetel 8= &
s a2{X| YO Kal3ict. Z|x0| 37|17} E 5m, 20| 2127
10m, §% 20| 4m2 & 1 Z7| x| 8 2 5}(kgBOD/m> - 2PI0120] DRIEHM CIHYCIE LIHSHD A
day)=? LIEST HHSFI0 MAFHE ( )2l ZY0IE
®1.0 HEES AMEER SBF0 STTZ 40mmi
: M SEITH
@1.2
®14 ULES
@ Bu
@ 1.6
@ =Hzu
[3212] +FLABTAIELY (202H) S

41. ZtAAZOIETNIIHO| 2ot BEo = FX| 8f2 W27

45, CI22 0|2 M2HS M0 2EAE =Xst= A0 =X
EHE 2 A MO EHNof| MX|A UK S SHAINZI S CoE=e TEmeTEET e
A

8% Z20|= 7|H-HH| I Z0HEJHT|Ho| 2} B

ABH 01225 THE ASMS AW pH ()
o) 2UH2E RIIstelE0l it B A Wy 2ol 08 2 I 2201283 HUBIS MEHH
Elct HYs £, 1 HANE 245 BT

HAME2|et A2 E 2H7t200 2|5t 2 20FE 2ol H
® HAIA 22|l = 2t

HOo
428 @5.0~5.5
o EWIAE NBFUR2SE HEIE BTS2 ® 6575
#7298 A olna e
@ 8.0~8.5
42, AoHI|Z|El -T2 E2Y) 20 23t YO Z SX| o2 2
o) 46. S™HANEI|IZNM AR L] QIMH Q12 ZEH-E £ Q= Aldut
- Ho?

@ ot @ ofA T 2 HIAtSIRIH
e Clh|=! 72 HX| EH
A0l Chte] X2 B3t 4o ZeaEsos & @ CiHE7t =6 =4
S3i0] {BiCt @i sesay
o IZ B IRELE LopAnul Bl Yo Hpfe

Ct.
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1.6 0|C})

tod

90cm, 210 EHe| £ 1.0m 0|H 0] 4

ALK
® 2 1.57 m3/min

® 2 1.17 m3/min
@ 2 1.37 m3/min

52, 42t 2(00l| o

AAEHM
Aa BA YL IR A7 A2?

4

A
o

b

—

A
@ 0|23 Z0tE 2|
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57. 2EEHE S %*EEQE EZEL W EZ2HMAEFZE 61 US T EFZEY AW (ZRFAEMA) 8liH 7| =22
L=

St A8 E

OFO

29| A kHF A 222 -3 5T 5mg/m30[2H0| ALt

@ OFHIE(1+9) &4 LEE ME 4 100 /mL 0jstel 3
[ =] oo HO
®0||Elor=l(l+9) o [=R -|-rk||£—r300k”£/m|_ D||_|_ oT

o 4 =1 | olot L

@ oL Z(9+1) BH ® 23| ¥4 KHFA| 222 -2 55 15mg/m30|2H0| ALt
EHZEF ME 2= 5004 E/mL 0|2l 22

58, CH32 CIEIZYS 0|83 7= SEYHo| et Mgo|ct. ®? 2 3| ¢4 X3/ Al 2R 2Y-a 5 20mg/m302to| ALt

Hzio| oz sk ge w27 E2 NZ 4 10008E/mL 0/l ZS

FIEE OI=S ( 40| EMsts SEDZHA U - o .
E|ZD HIZ A MAFI= FIEE =Hs [ B2 62. i &FI|E S WHAHI|EL SF2= SX| Y2 A2?
%ﬂﬂ —’_F—Eﬁl' EPEE’_‘*E% ZHMEMCZ 20Hx% Q8

o
A
>
k>
fo
-
o

EI—E—IJ_F t'._ oHH &5 FE E.fL.“El E'PEE'FE.*E%

Cl
(B I= F80td O FEEE B30nmHAM S35t
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opt
]
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Mo
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63. BHRTR EE AEXIME BFLY0| ot F20= ALY
@ AAQRIZE, B:AFESHELA Xt Sofl cHst 23t HNE WL K2 S M SsHAH & 4
O ACIHEZSA pEeaE oM HATLAOE 51013 Yof AlY E AT S0l &
) =
YBtol WRA 2HI|E 52 Bolol| Aoi0 +URABHE
. .
@ ACIHEZEIS, BAESE AFSHALE B MR, A, BHH| 52 ZARE 4 Ik 0] 7%
ofl o3t 27 BRAC BY, HAE AL, ol £ 7|3t 5t
s | 17| Z=AF EXRIAO| HAMHH Xt He
59. SRNGIFE SEAS EHGE G AR A (M SLRUE NS K], SHOHE ALKHS HI2/BHTHO
() 0|23 Z0tE Jafjm|e CHot HA7| =22
@ SHABE-LLH(BAY) @ 3002t olste H3
B3 FtEgstelH @ 5002 o|ste| Ha
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