[457.210A.001] &383f Bous 2ESF

| #3

< $3 31o.2, ABEEK 38 342 § 319
3} < Ay, 289 FU 2443
> 3 A4 53] v FAE
%"éé— A8 9599 G FH$ 317 qgkS 35 92

Jecdabr Lex *
L2 Wolawk
i‘&rﬂé

.5

=&

o ¢f¢
Lo
B3

1. OfHl Z AZ StTAIM BO| #E47F QUETD ULk BE T 2 A9l §&2
0.12 m/sO|2, =412 3.5 mO|C}. 2F2to| =2 3 =ZHof Ciet FET} ofef #LQt
£ BOD HM|7{0| CHH 1AtEHSA==7 20°COIA 0.20 day'® M, CtS =20
EFSHA| 2.

2 2 =3 HE 4 A Ste=8HAIE B
Flowrate (m?/s) 1.05 0.15
Ultimate BOD (mg/L) 35 18
DO (mg/L) 64 1.5
Temperature 18 26

* 2p +20Me ZoHEELMA (saturation DO) &&=
T2 ()0 23l DOsLE (mg/l) | 2 (°0) 23} DOsE (mg/L)
18 9.45 23 8.56
19 9.26 24 8.40
20 9.07 25 8.24
21 8.90 26 8.09
22 8.72

1) & A St==fAE B HRF7F &F/St= X|EQ ultimate BOD2F oxygen
deficit2 ToMA|2. (58)

2) et7 ZT 20| Lt reaeration coefficient?t deoxygenation rate constantS
SHAI2. (53)

3) B2 & &2 10 km X|HO|A DOE FIHAL. (107F)

4) &7 = Z AOA DOZt X[A7t £l X|E1 O|fe] DOE FSHAI2. (10%)



2. [F G FMEfA EHo| 2ot HEQ| AMHFAENM 1-HStE 537 TEHLLYES
23 M 7HXIE =2t 449 YRt stezs FE= =0 Cfsto] 7HE
S| MESHAIR. (157)

(Hint: S7FHE™ENEH http//www.law.go.krOfl H&5IH 2t HE, AW, AHA
= olgh = AUF)

3. Ot =20 7HES| oA,

1) 2 (coagulation -flocculation) IFF 0N LSt BEHMSE A (surface charge

reversal) S1AH0f| CHaHOY 7H:*0| SD:'OFMQ GRS

) CtO|= 4l (polychlorinated dibenzo-p-dioxins; PCDDs)2| EH &S ZASIO] A 7t
Xl o|4 FMAISHAI2. (8T)

3) G4 AES AMAISE M4 ™M THMs, HAAs S9| A% EAHE(disinfection
byproducts)= M|0{St= 2Qt0f| LS 7| &StAI2. (98)

4. XLt ZZtDALe| 3 E&k(solution eTLO| PEE)OIM = M3|MaL BES 0|F1
e pH=80, Ca** &% 80 mg/LP X|8}9] °+9FE|EE 2k HE QICt.
of Ca**& H I3t 27} 0|2 OtoIQOI ERSR YECHD FpHSD Ofg 22
of E3tAL.

1) O] X|t=Q| & & X(Total Hardness)?t Etit H = (Carbonate Hardness)E mg/L
as CaCO; THRIZ2 FSIA2. (10%)

2) O] X|St=0] Ca(OH),E H7I, pHE 1037X| =0 & 4= E 7St %} °H:f
Na,(HCOs), & jtn:‘|'7|'40'|'0:| CaCOa HEO °|°F °—'1 L COs* O|2°| A= 2
T, 8Nl Cr(=[H,CO3*]+[HCO51+[CO57]) 240] & "'5|'7‘|| =S FXIAIZCID
st [, CaCO; &A™ EHS0|| 2|50 pH:10.301| AN Bk Oty ZOtX| =72 Lt

=
= HE3E HESH 2.

=0

,_F

CaCOs dissolution/precipitation:  CaCO,(s)= Ca** + CO;~ K, =10"%"
Carbonic acid dissociation: H,CO*= H"+ HCOy K, =10"6%
HCO; = H + CO2™, K, =10"10%

(2073)
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1. OfHl Z AZ StTAIM BO| #E47F QUETD ULk BE T 2 A9l §&2
0.12 m/sO|2, =412 3.5 mO|C}. 2F2to| =2 3 =ZHof Ciet FET} ofef #LQt
£ BOD HM|7{0| CHH 1AtEHSA==7 20°COIA 0.20 day'® M, CtS =20
EFSHA| 2.

2 2 =3 HE 4 A Ste=8HAIE B
Flowrate (m?/s) 1.05 0.15
Ultimate BOD (mg/L) 35 18
DO (mg/L) 64 1.5
Temperature 18 26

* 2p +20Me ZoHEELMA (saturation DO) &&=
T2 ()0 23l DOsLE (mg/l) | 2 (°0) 23} DOsE (mg/L)
18 9.45 23 8.56
19 9.26 24 8.40
20 9.07 25 8.24
21 8.90 26 8.09
22 8.72

1) & A St==fAE B HRF7F &F/St= X|EQ ultimate BOD2F oxygen
deficit2 ToMA|2. (58)

£
QuL, T &L, 015m’/s - 18 mg/L+1.05m"/s + 3.5 mg/L
= = 3 =5.31mg/L
Q, 1t 0 (0.15+1.05) m®/s
'u'D Ow+ 'r‘D 07’ . 3 c 1. . X ° 0.
DO:Q Q, _ 0.15m°/s - 1.5 mg/L+1.05 m"/s 64mg/L:5‘79mg/L

¢ &, TQ, (0.1541.05) m?/s
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a

QT +QT  015m’/s - 299 K+1.05m’/s - 291 K

=202 K=19°C
Q, 0, (0.15+1.05) m%/s

D, = DO, — DO, =9.26 mg/ L—>5.79 mg/ L= 3.47 mg/ L

2) et7 Z= 20| Cist reaeration coefficient?t deoxygenation rate constantS
SHAl2. (53)

&)

1/2 ( 1/2

aut 0.12m/s)"* 1

krA,Q() B‘QW_ 3.9 - W— 0.206 day
Ky g =k, 00" =0.206 day ' - 1.024"* =0.20 day '
kg = koot =020day " - 1.135" 7% = 0.18 day '
3) &&/ = otF 10 km X|EHO|A DOE A2, (10F)
&)

10000 m
= 012 m/s - 86400 5/day 20 day

k,L _ _ _
Df __Md™a (e kit —e k,.t)+D (e k,.t)
Tk —ky “

0.18 day~ ' - 5.31 mg/L (exol . 1
exp(—0.18 day ™! + 0.96 day)— exp(—0.20 day™~* + 0.96 day) }
(0.20—0.18) day * P Y Y P Y Y

+3.47 mg/L - exp(—0.20 day ™" - 0.96 day)

=3.63mg/L

DO, = DO, — D, =9.26 mg/L—3.72 mg/L=>5.63 mg/L

4)

St

otS = 4 AO|AM DOZt |47 E|= X|[FEt O|fe] DOE FSHAIR. (10F)
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&)

1 n{ 0.20 day "
(0.20—0.18) day ' [ 0.18 day ™'

(1 34T mg/L (0.20—0.18) day ™" )}

0.18 day ' - 5.31 mg/L
=1.50 day
L.=u-t,=0.12m/s - 1.50 day - 86400 s/day = 1.55 < 10" m = 15.5 km

dea
¢ kT - k’d

(ei ki, o k',,t(‘> + Da<67 k,,tc)

0.18 day ' - 5.31 mg/L
= = {expl
(0.20—0.18) day

—0.18 day~ ' + 1.50 day)— exp(— 0.18 day ™' + 1.50 day)}
+3.47 mg/L - eXp(— 0.20 day~ "' - 1.50 day)
=3.65mg/L

DO, = DO, — D, =9.26 mg/ L—3.65 mg/L="5.61 mg/ L
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(Hint:

Jok g

ro

1) S%(coagulation-flocculation) M7 J 0 A HlsSt= EHMSE AN (surface charge

=
reversal) 40| CHSHO] 7HEHS| A HSIA|2, (87)
&)

SEH BN ()2 HHE FZO/EE SHA B L02Y STHE HFE0
818 EP FOL7) ()2 GHE0] 28]2 SFO| LYK Befa FZOE} H
OB BIA0) By, O/F EAFE GO/ B
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) CFO|SAl(polychlorinated dibenzo-p-dioxins; PCDDs)2| S ZTAtsto] M| 7t
Xl O]& MAISIA|2. (8F)

£)
) AZIEOJAIC] B IS A2t
i) M5 N2 5 HO{EX G2 SN HI/E 22
i) e Z2&
iv) G227 59 5 21512 HEZE

v) ZYHE AEoIE BZ MA 3

3) G4 AES AMAISHE M4 ™M THMs, HAAs 59| A% B ALE(disinfection
byproducts)2 XO0{St= oo CHSHY 7|=3HA 2. (9%)

&)

) =8 BE/Z THMs, HAAsSl MAEZ o RIZ/E&1 B2 0/20Br-)9 282 %/
Lyst ox

i) XHE|EFEA L= O/F RI/EEH &9 HPEEE A7 (GAC treatment
nanofiltration & O/&)

i) ZCfst G4 FO gAY

Iv) BtYsl A E SAMES GAC treatment O/f SC2Z X7

4. X't St 3 R (solution eTLO| YZE)OA = MMt WY S O|Fn
U= pH=80, Ca** =& 80 mg/LLl X|t=0| LAUZ|=E ot Ht UL} XSt
of Ca**E H eIzt 27t 0|49 20[20| EXYSIA| b=Ctu 7HEstn Tt
of E5tA2.

1) O] X|St=2| & BX(Total Hardness)2t Etit B (Carbonate Hardness)E mg/L
as CaCO; THRIZ FSHA|2. (10%)

)
TH=(Ca*") =2 eq/mole < (2.00 < 10~ mole/L)= 4.00 10~ > eq/ L
TH=4.00<10" > eq/Lx (50 % 10° mg/eq)= 200 mg/L as CaCO,
Solution0f F=O{Zl 2 Alk=24.8 mg/L as CaCO,
TH>AIKO|E &,

CH=24.8mg/L as CaCO,



[457.210A.001] &383f gYir: 2EF

2) O] X|3t4=0] Ca(OH),& H7t, pHE 1037X| &0 & F=E HAHSDAt st
Nax(HCO:),& ®7I510f CaCOs A0 o3t A L COs* 0|29 HHYZ =
T, M| Cr(=[H,CO5*]+[HCO5T+[COs7]) %40 LHSIA E =& FXIAIZICHD
gt M, CaCO; &I HHE0f 9|51 pH=1030A A= LOtLt SOLX|=7F? Cf

=
= HE3E HZSH L.

CaCOjs dissolution/precipitation:  CaCO,(s) = Ca** + CO;~ K, =10"%%
Carbonic acid dissociation: H,CO*=H" + HCOy , K,=10%%

HCO; = H + CO2™,

HA pH=8.0Y I C;S F8}0J0f SHC}.

) Eco;)
K, = [ H, 003*}

[H'[HCO; ] 10730 M- 4.90 <107 M

[HQ 003*] = K, 10~ 6%

=1.10x10"° M

Cp=H,CO*]+ [HCO; 1+ [CO; 71 =1.10 <10 ° +4.90 X 10~ ' +2.29 10" ° =5.03x 10" ' M

Carbonate systemOi|Af

c0op )= 2t g g = Bl -(1+ K | Bkl |
’ 72 (H]? g 7 [HT
_ 5 [HP )
— O R, TR K,
2k, pH=103Y el CO* sk
B - 107103 (10- 10.3)2 -1 -
[CO?]=5.03x10"* M- |1+ E T e g |~ 24310 s

K, =[c" ][Oy
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= =1.64%x10° M
[CO2T]  243x107*

[Ga*™] =

TH=(Ca**) =2 eq/mole x (1.64x 10~ ° mole/L)=3.28 x 10~ ° eq/ L

TH=3.28 10" " eq/Lx (50 < 10° mg/eq)=1.64 mg/L as CaCO,



