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(12t=2] +HHHE (202)

4.

a2 7t 20mg/L, Mg*27t 36mg/L0| EHEl 20| AE=?
(':._F, CaQ| 2Ktk 40, Mgo| 21X}t 24)

@ 50mg/L as CaCO3

(2 100mg/L as CaCO3

® 150mg/L as CaCO3

@ 200mg/L as CaCO3

1XHEES O A BESIHAIS] 5 =7 220mg/LO| 1 BHS 14|
9 H

| = 94mg/LO|ULHH HHS 44|17t 29| B S H 9

=2

oy 2
qob IT

H'|

@ 3.4mg/L
@ 7.3mg/L
3 12.6mg/L
@ 18.2mg/L

o| £ HIA| A+ E|= SAR(Sodium Adsorption
Ratio) 4HEA10] 2HHE AAZ T ®X|0{T H2?

2M-HCl 8% 200mL £0i| 248t HCIS 2 g Q1712 (&, Cl =
35.5¢)

@ 11.2g

@ 12.6g

®13.2g

@ 14.6g

So| MM 2Xt AS 7to| 913 mi ol M7|H Z7te| Mct g
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AE & B C D
ErAtAMa=, 2 011 | 017 | 021 014
TN H 2=tk 3| 0022 | 0,33 | 0036 | 048
@A
@B
®cC
@D
22 5m3/sec, BOD 2mg/L9! 3HM0i| 22 5,000m3/day,
BOD 500mg/L2! & M|~E X 2|5t0] EHF St Xt StCt A2
= AR E STt 2T =2E 52| BODE 3mg/LO|5t
2 fX5t7| o 2ast 3EH~2| £[Ast2| BODMHE (%)

@ 82.1%

2 86.1%

(390.1%

® 93.1%

ch2Melol gdo|23te| 2|, A, B, (aq) <> mA*(ag) + nB’
(aq)dllM Ol 2= 2t S| =X (Ksp)2te| 27| & ot SHALER

2 AHO| 47| MEHS S| LIEHH 2427

@® [A+]m[B-]In>Ksp

@ [A+]m[B-]n=Ksp

® [A+]m[B-]n< Ksp

@ [A+]n[B-]Im< Ksp

82F2000L! 29 8& 4t

557H9.2mg/Lol AL

L)

Na,SO3= E4°9| 8EAAE 2tHs| M| A st2fn ¢t 0|2
XMoo= HRotNa,S052 227 (B Na #XHEF: 23)

@® 2k 125g

@ 2+ 135g

® <t 145¢g

@ °F 155¢g
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10. 0.2N-Ca(OH), 100mLE ZH[st2{™ Ca(OH), ¥ g 0| TR
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13. X

®
02 do ot
0% iy B>
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nt

1717 (T, Ca(OH), 2L 74)
@ 0.37

@3.7

®0.74

@74

25°C, pH =6.352! 8Hoi| M [OH]0|2 ZE=?
(D 2F 4.2 X 10-6mol/L
@ 2k 3.2x10-7Tmol/L
(3 2 2.2 X 10-8mol/L

@ 2f1.2X10-9mol/L

2H(CH3COOH) 300mg/L 42| pH = 30]C}. O A2
2| & (Ka)s?
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e
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15. OffH 5P =2 =22 10°CO|Ct 20°Co| BHitAA|4 K(&ELH

£)7}0.15/day ¥ © [BODg/Z|ZEBOD]H|E? (B Kr =Ky
X 1.0477-20)

10.53
20.63
®0.73

@®0.83

16. BOD5 7t 213mg/Lel ot4=2 7 St A2 El BOD=? (B, &

A A4 0.14/day(A=2CH2)o|Ct)
(@ 223mg/L
2 238mg/L
(3 247mg/L

@ 253mg/L
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®7.1g

@9.4¢g

®13.2g
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Chsol RSt abHof| F2 2H7A|E = Hotet 0|4 E27

ZMHa *+ 30z — 2NDz ~+ dHY+ 2H: O

(@ Nitrosomonas
@ Nitrobacter
® Thiobacillus

@ Leptothrix

£|ZBOD(BODu)7t 500mg/LO| 11, A2 BOD57F 300mg/L

U uf EhAtA Al (base = A 8LH4)=?
@ 0.01/day
@ 0.02/day
(3 0.04/day

@ 0.08/day
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20. 98%2| S2HAHH|S 1.84) 100mLE 2 100mLoj 3|A{3t 8 25, AZAH
I

H SHTX M d5t= YHY0| 240t S2{X|9 BY

Zo| ghatol BAIZZF M (W/W(%))2? (Sludge rising) Q12 7H& oA HdHot H2?
®61.2 O HFEzo| &K LY =20 ofFtCt
@63.5 @ HMEo| &&st 2 (denitrification)ofl 2| BtCt.
3 67.8 @ Tz 9| B A} ZHZ (nitrification)oll 2| BHCt.
@ 69.3 @ AHAZE(flamentus bacteria)2| £80]| o|$tL},
[21t2] $EHWX|7|E (202H) 26. MLSS 5k712000mg/Lol =&fHS 1000mL HA A2 of
R R Flsll 3027 K|zt 2o L& X|7t A X[sH= X 0|
21. ™4 3000m>/day0ll Al A== 1k} £2{X] 2I|(m /day) 350mLO|QICHH 0] Z22{X|Q| SDI=?
£7 (h 1xF &M 3 HF A2 2hr, HEITHE HAHE
60%, T4 Z et 1 %4% 5122 220mg/L, LA ’E‘Eﬂl TS ©0.52
1.03, £2{X| &8 94%, 1At 2™ 30| M M &l $4Et 1 @0.57
Y2 Mo EEW fMEl= AR THY)
- ®0.62
D48
@ 0.67
@ 95.2
® 6.4 27. 67t 380| 250mg/L &R 111|*7f 400m3/day 44 ElCt.,
o 0| H|4~E Na,S032 AHE5to] eHix2| st Xt ShohH Sl x|
°F7.1
of 1749 (302) ARS? (B BSAIS 2H,CrO, +
22, HAKE|IZ QB EIAK| L RS20 X =7 3Na,S03 +3H,S0, —>Cry(S0y4)3 + 3Na,SO,4 + 5H,0 AL
@ 2-7cm) 2k-Na:23,Cr:52,5:32)
~Tcm/sec
®9.2ton
@ 7~15cm/sec
2 10.9 ton
3 15~30cm/sec
(3 18.4 ton
@ 30~45cm/sec
@ 21.8ton
23. M292 0| 8%t strX2|HrAlol HEAMSHO| EZ L= T
Moz 2l 7427 28. £2{X| Ji&(Conditioning)2| WHoil= AZX2|, EX 2|,
S T ot e J| AR Aol BaEo|C S, WARMK 2|, MXEH S0 QUCt S2{X| IS Hot= F
=Oon= == /1= L

& 0|R=?

@ =4 ENS Z7 57| S5
0|22k} FEFOIRtE HMAMENR QX|5t7| 9ISt &t s o ors
i i K @ DEsENS ZA 57| ol
o o .
@ 23 EMS =7 317| Q8
@gam HhS0| TQ 91T 22| LAYZFO| HOLt x| sToeE
AAMH|7} =L}, @ dZ EME ZEH 17| fld

24. QeIst420] 10,000m3/day, 92 BOD7H200mg/L, Z7|x 29 F0I5m, Z0I7H15m, ++H0] 3m

ol HHxle] gEane
22 1000m3, Z7|EL§ MLSS7} 1750mg/L, BOD FI7 0| 2. 7m°' REE 2700m?/dayO|ct. HEIX|e| BHfof &2ix]
909%0| T BOD2| M|Z $4120] 0.55 0|0 Z2{X|2| X7| A3} Zh R0 2/58 AXlol Al BHX| f427
£20]0.08/day & mf, Y& x| Llz2? @ 2k0.12m/min

(@ 730kg/day @ 2F0.17m/min

@ 850kg/day 3 2F0.23m/min

(3 970kg/day @ 2F0.28m/min

@ 1090kg/day
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48.

49.

67la2e ggggmog MUt A2 S

2E ’MAHAZ17| 215t 2Rt Al9f2?

HRHAT D

TR

N2 EEMAZS 8 50mg/L I, &4 5O EBEMA T
ot2F2 8.84mg/L ULt A ZXHFA[Q] CH7| 0] 7T50mmHg
MATSHE (%) 27

U = "'-T'-OIEf g2 Mz 8ol gl= o
[m]

2otk

®Hc1(1+2)§ BEABH A2 E2mLOl HClImLE =& &
X/t Zi0|Ct.

@ dei2 82 1ppm2l 1/1,000 O|Ct.

W42 " 0| 0.8m20| 1, BH [T 840| 1.5m/sec

U S LR RE27 (T, +22 1M, WE, +2 ChEo| &

A, FHi So| Y™K| g2 H+2o HR)

@ 2k 54m/min

@ 2 68m/min

3 2k 75m/min

@ 2 82m/min

S S MFE ASE EES O pHI|ECRE Y= H2?

@ SHetXAAQ TR pH 40|

@ K71¢l:pH5-9

@ LZL|OtM EA: pH 4 03t

@ H=5F: pH 2 0|3t

54,
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HTO| LIEH mf
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Ol LtEte o

HHO| LIEFL

M

od
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O StX 2| &el SS M| Ao chet ChSat 2
ALt o] ME2|EHe SS HArES?

AR

ufn

A
=

D0l A Gg.-k
TTHT

44
AT

A2
HEMZZ(EI+E5152H
212 A

250mL
16,3542
16,3143

400mL
17,2712
17, 2638

@ 2F96.5%
2 2F94.5%
(3 2F92.5%

@) 2F 88.5%

L0 ZEME E
4-0H]| 2FEIT 2 T
L@ )2 CHEITZEH 4
SHH0|CH

@@ pH 12, @ XA
@ @ pH 10, @ XA
®®pH9, @ EEM

@ ®pH4, =M

[AASEEEHo AU A =E XSt YYOZ o2
AH SEAXZ F718 5t M1 (A)2] |Xt7to| |t 57
£2 Rt ot SR THEe WS S43t= 2420|1850 (B
)oHeh) 22 7072 £ THEol| tist S& =8 FFeIrt]

D A: 7| AEY, B: 2™ =2
(@ A: O|2AMEY, B: &M
@ A: HICHAEY, B: BRAT

@ A: 2XHEl, B: ZEM
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*

@3+

@ A: Z7t2|4, B:
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Al
(=1

KA

®2-200mg

@ 3-300mg

(3 5mg o[ A

25

@ 5-500mg

® < 43
@ Al

59. 42} 2(012] =5 80cm, Bt £2.5m O|H R27? (H, &

ZAl4+= 1.60|Ct.)

o JhE A2 7t

Uk

M 2 2.9m3/min
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