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(12t=2] +HHHE (202)

1

4.

a2 7t 20mg/L, Mg*27t 36mg/L0| EHEl 20| AE=?
EL@Q%M%%A@Q%M%M)

@ 50mg/L as CaCO3
(2 100mg/L as CaCO3
® 150mg/L as CaCO3

@ 200mg/L as CaCO3

1A

O 1XHEHSOIM BFSIHAIS] =7t 220mg/Lol 2 Bt
94mg/LO|UCHH HIS 4A|17t 29| IS EH

IS0l =rg

I—T-O —_

10

o

=7

@ 3.4mg/L

® 7.3mg/L

® 12.6mg/L

@ 18.2mg/L

SYUELO £H HYIHA| AHEE[= SAR(Sodium Adsorption
Ratio) A&4l0f A E FAZ 0 HX|O{Z H2?
O Na, Ca, Mg

@ Mg, Ca, Fe

@K, Ca, Mg

@ Na, Al, Mg

2M-HCl 24 200mL &0 =4
35.5¢))

stHCIS ® g 91712 (& Cl =

@®11.2g
@ 12.6g
(3 13.2g
O 14.6g
H 20l M7|0f Zke| MetS

LrEtLHHIE Ct oj2i3t HA T 423}
S| 20| 25°COI M 0°CE A}
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M Mo % neo
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© 242 SItstct.
@ 4t = S7tstcy.
® 6t = S7totry.

@ gHll = S7fstcy.
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o= ShHo| MEfVECHS ot 22 M, XFE s=0| 7Ha 2 K|
He?

AE & B C ]
ErfrAM = | 01 | 017 [ 02 | 014
MMZEINH e 2| 0022 | 0,33 | 0036 | 048

@A
@B
®cC
(4 D)
22 5m3/sec, BOD 2mg/L2! 31 0i| 22 5,000m3/day,

BOD 500mg/L?! 2&T+E

$ 4R H 240 AHE

| 5tX2| BODE 3mg/LO|3t

s
XMe|sto] &F SRt BHot, K2
=

2 §X|5t7| I 2ot SEH4o| XA
o

3to| BODXIHE(%)

@ 82.1%
2 86.1%
(390.1%

®93.1%

ch2 ol galjo|2nte| A, Ay, B, (aqg) « mA*(aq) + nB”
k=

(a SO (Ksp) 2ol 27 5 THESHAE
2 0| W7l MEIS S| LIEHH 222

© [A+]m[B-In>Ksp
@ [A+Im[B

® [A+]m[B-
@ [A+]n[B-

-In=Ksp
In< Ksp
Im< Ksp
EZ2000L2! 22 8&4tA 5E719.2mg/Lel B2,

Na,SO3= =42 8Z LA E 29| M| A otef 1 oLt 0|2

Moz W%t Na,S032 227 (T, Na #XH: 23)
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10. 0.2N-Ca(OH), 100mLE ZA|3124™ Ca(OH), ¥ g 0| 2R
8717 (&, Ca(OH), £X1S 74)

®0.37
@37
©0.74
@®7.4
11. 29| =8|, 3ot EMO R 521 227

@ E2 T2 ML ZREY U FAZUCZ E[0f U
Ct.

® = A= H+2t OH-2 S¢S 0|2 22 |KE%F 07t
o

© =2 BHEHD B0l 2ot Y2 £AZ0H 2
AtE ElC,

@ =2 HIZ0| HM 29| 5 At HSIE YKl F2=
d=29| 30| 7tset 7|=20] /Xl €Lt

12. 25°C, pH = 6.359! 22H0j|A| [OH]0|2 SE=?
@ 2f 4.2X10-6mol/L
@ 2k 3.2X10-Tmol/L
© 2 2.2x10-8mol/L

@ 2F1.2X10-9mol/L

13. E4HCH3COOH) 300mg/L &2l pH = 30|LC}. 0] EH2| 3Y

o 1
2| Ak (Ka)=?
1) 2X10-3
A 2x10-4
(3 2X10-5
@ 2X10-6
14, M0 22 SA0|M HAlSHE MEH M| 2t MHOZ E
217127
® 20| £H YS0| =OHA E4Z0| £20| 2217} 4°C
74 2| ™ XU = 5 JHX|A| 2|0 Of2i 2 0| S5HA| EIC,
P SR29%X2 F4E0 H|St0] =20 2 &~2%t0| 7} &
C}.
21 A20s= ME5dM0| 7t20t 20fl= M= A0
LEEFHTE
SA9 MEJAL IS EM S2XL28H0| M2 ¢
@ QEHC 37|, 542 37| S A 2HIXL0| 2|5
Hgkg dt=Ct,

15, OftH SPH 9|

16. BOD5 7t 213mg/Lel ot2| 7T &

17.

19. =
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AQO

$22 10°CO|C}, 20°Co| EHAtA A4 K(AHSLH
4)7t0.15/day & [ [BOD4/%|ZBOD]HIE? (B Ky =Ky

X 1.0477-20)

@ 0.53

20.63

©0.73

@ 0.83

SOt ARE BODE? (L,

A2 A= 0.14/day(AHELH4)0|CL)

@ 223mg/L

@ 238mg/L

3 247mg/L

@ 253mg/L

atef|2|ote] ZE X QI stets 2XtA 2 CH,0,NO 2 L

ULt 5go| HE|2[0F7} MotE U ARE[= O|2H LA2?

(2 oluf RAL tmL|otz FHetE)
Q7.1g
@9.4g

(®13.2g
@ 16.2g

© Nitrosomonas
@ Nitrobacter
® Thiobacillus

@ Leptothrix

_7F_
o

OD(BODu)7t 500mg/L0| 11, A& BODs7t 300mg/L

i
HAEA F4 (base = AFRTH4) =7

o &
@ 0.01/day
2 0.02/day
(3 0.04/day

@ 0.08/day
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20. 98%2| SEAH(HIZ 1.84) 100mLE S 100mLO| 3418t 8 25, ASHTK|0|AN LSt KT Ao|
|

Zo| ghitol BAISEF ZM(W/W(%))27? (Sludge rising) ¥ 212 7HE 2G| HHTE H2?

@®61.2 @ Mz £3%| LY ZH-E0j| 2Btk

@635 @ HF x| Efxlst 2t (denitrification) ol 2| StCt

®67.8 @ HFEZ9| A3t EZ (nitrification)of| 2| Bt}

@ 69.3 @ AHAtZE(flamentus bacteria)2| £80]| o|tL},
LRa2] +EHSHWX|7|2 (202H)) 26, MLSS 57} 2000mg/L9! 842 1000mL HIAAZIC o

O
%[8l 3027t K|St S| AL K| 7t KHK|SH= o&*0|
21. 1|4 3000m3/dayoll A M= 1k 221X| BI)(m 3/day) |

350mLO|ACHH 0| £2{X|2| SDI=?
£7(Th 1xH AHH 3 MFAIZE 2hr, HEITHE HMH=
60%, H|4 6_ DHE 392 220mg/L, LA %Eﬂl HIE ©0.52
1.03, £ K| &4 94%, 1At A HI0 M HHEl siE T @ 0.57
ds M0 Eﬂl el = 24O 2 JHH)
®0.62
@®<f4.8
@ 0.67
@952
© %64 27. 67t A20| 250mg/L & REl 111|¢7+ 400m3/day %44 EICt.
@ of O] H[4~& Na,SO03= AHE3t0] 2HI X 2| StaIX} otCHH 2haIA|
ok 7.1
o] 17§ (30Y) AR227 (T, S AI2 2H,CrO, +
22. H4H2|E 9let MK L B Q40 BE Hol=? 3Nay503 + 3H;504 =Cr(SO4)3 + 3NayS0, + 5H,0 Xt
@ 2~7cm)sec 2k-Na:23,Cr:52,5:32)
19.2ton
@ 7~15cm/sec
@ 10.9 ton
® 15~30cm/sec
® 18.4ton
@) 30~45cm/sec
@ 21.8ton
23. MBOL2 0|83 sl HE|LAIQl HEASIHO| ST X et
Moz 2l 7He? 28. £2{%| 7§ (Conditioning)e| o= AEX 2|, X2,
. S, WA 2], MAEH S0| JUCH 2K I ES W= F
@ BEIF 2 7|2 A Ao = 2tHo|Ct, g 0|97
ll__l._E_* M 22Xl Ol osi=xI C| 'c'>;|-|_ Aol Aac
@ sid 2 8 FH2Z 0| chst LA 0| ACt © =4 E43 =5 37| 3l
OS2t FHRIXE HAMNENZ FX|SH7| 9ot == e N "
Gl N @ D3 42 7 317 2l
EtX| EM2 = 5L 2l
£2{X| ¥H50| W 9T A2{X| LZ0| oL} %7| ekl ey Al
AAMH|7} =L}, @ M7 EME ZE7 57| 2ldh

24. Q9Ust420] 10,000m3/day, §2 BOD7t 200mg/L, 7|z 29 F0I5m, 207k 15m, 40| 3mRl HTX|2| R2+HE
22 1000m3, Z7|%LH MLSS7} 1750mg/L, BOD H|74&0| 2.7mOI 1 R 2700m”/dayOlct. BZIX|e| Bt=toll 24
909%0|1 BOD2| M| Z B4 80| 0.55 0|0 £2{X|2| Xt7| At} 7h Rl 2/58 KXok UChH FHA

£20]0.08/day & mf, Y& x| Llz2? ® 2k0.12m/min

(@ 730kg/day @ 2k 0.17m/min
@ 850kg/day © 2} 0.23m/min
(3 970kg/day @ 2 0.28m/min
@ 1090kg/day
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33. 96%2| 22 Q8= Sludge 100m3S 4510 4

?

—

—

92%¢! SludgeE 2 ALt Er=El Sludge2| £

@ 40m3
® 50m3

® 60m3
@ 70m3

LFLA OIS =2l of| A X~
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o
ol
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0l

ol
ot
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e

t

.
[e]
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£ X SHOE Ka[stzH

ofl M7tstoq0f SH= N2o| k27 (Bt Ethanol2
O BOD:N:P

H
HA

ShA
=0

40
|_

BOD)3}11, 40|
If| =01 & 7}5t0d

=

=

35. 200mg/L2| Ethanol(C,HsOH)2H2 3t 10,000m3/day
(cob=
@ 87kg
@ 123kg
(3 181kg
@ 209kg
@ STt m 4ol & SEE T2 87| A

36. STH|
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=
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@5.2%
®7.1%
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38. St AFA| MEEE R

=9
—_

O X 3! Y7o M7 s=o| ML},
@ =z 1tof| X|&4of gict
HE 0l CHoto] &7 AE0| ZotH BF, EMz ot 3
© ct.
@ Rt E dEHES 0|0 Ho|2{ A9 224
|17t 3ct
39. €40|2 5&=7t500mg/L0| 2 BODZ} 5000mg/L2! %é”lﬂ
+E F40|20| = Rtet 22 Mot = S E S XY
2 Xajsto Y2 E 40 BODE 2Omg/L0|_T'_ ¢0|80|
20mg/L OIRALC. oluf BOD MAE27? (&, 7|EF A2 12{st
X e3)
@ 95%
@ 90%
3 85%
@ 80%

40. BOD 1kg HIHol| 23t Atazte
HREO] YU M
84182 4%t

2ke
—_

8tH, BOD 1kg MI7{st=0| 2R3t
7
®121m3
® 181m3
(3 231m3
@ 251m3

A4 2kg O[CH 27| 1m0
0.277kg Ol2t 8t 7| Z0fl A B 7|
S

(32t5] LTI FAIHYH (202H)

41 C+32 £WAT ¥20| AR MBI, AR E7|24S x|
S J{0|ch, HE HHE 27 (B $2-87|- A= ET |2

@ ME-52|E-48A12t
© 6713 5-E2|0l| 2 HE-48AI 2t

= i

G ItEE-Z2(02HE-670E

42. X 22 ZH0IM LojLts 2 B 3

@ ZA0l| ArE5t= AHEZMO| CHE - Mat b3 2
2|=lX| 2 B2
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43.

45.

46.

47.

@ Ao utg
@ ZtAlTHE
© 2% oty
@ ZXte| mhE

HZEAE 0|88 AHE MYt &=0]
,

rlo oot

@ mjz|El TRHEEY: Algt
@ 2tek a|Ri BB AY;

© |02 CIE|Q7t =Rl 3

72|15 SEECHOR X5l 1 Bt A2 E M2 5|
o XY ArEst2{ D o Il A2 ol A|QtStEE 0| TR E0
AS F2 M wH2?
@ 0|2 et+X|E A8 IO AlQtel &S M ST
@ gt MM O R Sto| RO FECH
® SMBHILIEES HII6I0] Yt2|d XS MMAIH A
™ H| 7ot
@ otHR LS HIISIO] A|otStetE 2 SHAIA ATt
o 5o dZd+28 7HAIROIEIIIHO R Fare o At
8|z AE7|9t 287tAE?
O ECD, ¥
@FPD, B4
3 TCD, ¥E
@FTD, ®&
AXSZZTHO| A0 M LetEH O Z Mol= 2t 7HE AHz|
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48. 671 AES SHATHOZ HatSt I N2 & HFHAIIZZE 53, M2 NHHHS 0|20 HAO0|29 Z™YA| MH| SUN O

St= AR TREAE HAHAN 7| 2610 2Rt Al2F2? Eo=A2?
@ HSLIEE, S0|2ust4X| © 22 et XIFO| LtEH mf
@ g QUA=MEL @ G2 MUM EHO| LIEH of
© SASLIEE, I MEHME 3 G2 HEM XHO| LiEHS of
@ LA HSILIER @ G2 UM EHO| LIEH of
49. NZQ SEEMAZY2850mg/L B, =4 T EFML T 54, o= St=K2|&e| SS Mo Ciet Cls1t 22 EMZNE A
o}2F2 8.84mg/L ULt A ZXHFA[Q] CH7| 0] T50mmHg ALE O HE| &2l SSHHZE2?
FLHH & MAEIE(%)2?
AlE ol G%A
= = TT T
(@ 95.5% =
ABEET 2R0mL 400rmL
@ 96.2% ! !
AEMPIZ(EI+552H | 16 3542 172712
g g
97.4%
©ora% 2712 27 16.3143g | 17 26389
@ 98.8%
@ 2f96.5%
50. The 8 5 52 %27 p———
et L ZIT0J3 B2 W2 FHO| gl B e ——
15mmH20 0|38t Lt}
O 2 88.5%
29 SEE (1210)02 EAJSt 22 T4 1g8 SoHol
=0 MMZ2 10mLE St= H|22 EA|$H Z10|C}.
[ Exsg,s“m;“e MXF2R|E CBT(App Store) :([CI22E]
+2)2 HA[St 22 2 S8t x
@ Helitr2)= 24 2mLof HCL LmL HAERIE CBT(Google Play) {C22E]
et Zd0|C}.
@ el 2 e 1ppmel 1/1,000 0lck, 55 SWTWTYS MR I=F S| S Must olct. ()9t
of Yot2 LHE2?

51. 7442 M HHHEO0| 0.8m20| 1, B £ 40| 1.5m/sec Z5%F MENH ZIE-4PL|0F ZEEME J
U SR F&E27 (T, 29 74, WE, 2 CHHO Y ;I 22 2EFE Ol 4-0H = 2HEILE 3 H
A, FHf SO| LY HK| k2 20| HR) CIASIEES S0 AT (@ 12 SEITEry &

4% TYES SHEHE WHOICH
@ 2k 54m/min 2 2E=S } ICH
® °f 68m/min @ @ pH 12, @ KA
® 2 75m/min @ () pH 10, @ MM
@ 2 82m/min @ DOpHI, @ E=EM

= AH
52, Tt2 5 MA|E ARE HES 0 pH7|EOR O 227 © i@ ==

@ stetxu22712: pH 4 0[5t 56, [AXNETZ Y| APYYS AIZES MYt WO 82
@ 27191 pH 59 NHA SHAKIE 7|3} 5101 4471 (A)2] FXL7} O] LR ST
T [ -

£ £3} ot EQ I}EQ| YIS S48t HAIS 0|2310] (B
@ A2LI0HY Fb: pH 4 0[5t )THEH 22 JHHe| ES IR st SRS EHICL)
@ H=F: pH2 0l3t @ A: Of7|AEH, B: ZHEY

@ A: O|2AEH, B: 22t

© A: HIEHATEY, B: ZFSZ

@ A: 2XHAEY, B: M
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@ A: €712|4, B:
©2-200mg
2 3-300mg
(3 5mg o[ At
@ 5-500mg
A4+ 1.60[Ct.)
© 2 2.9m3/min

k=1
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59. 47} 2[019] =5 80cm, | £ 2.5m O|H REF27? (H, &

o 7 A2 7t

E

2 2 3.5m3/min
3 2 4.7m3/min
@ 2 5.3m3/min
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