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1. o3 YAof tisto] &1 1523 0/XE RA|SHAIQ.

(Eol! ol Woul 427, Selwl, 24, 71945k ghos oxlal)

D HEo] XY A2 GArGsle] FFY AL 2529 YL oln HE
¥ 4 ook
2)

FAbO] pK.7F pHETE =2 749 o] ofih2 fA0|2H)o] Ags HEI=, pK.7F pH
Ho @2 8% #iO]%O] sie]s JHiZ2 Yo ol EAIt.

3) 0.1 M CaSO, 89| o] &7} % (ionic strength)= 0.3 M NaCl®] o] &7} =W} =r},

4) A& (lipids)= L¥PHOo 2 =2 AL/ (hydrophobicity)S A|UW, TefA ApAd {712

& =7 (hydrophobic organic contaminants) A =552 & Uj7iA| &S Sich

5) vtg2jol= BODE A|7}st= o] €Y

23 e
o2 Alste] So] glof Al @EAL Ralshe 7152 el Pt

6) GZofAl Ql(phosphorus)S &&4X0 2 F&HI 4 Q= Haber-Bosch process’} 7HeE]
A Az Aatgol S7ieh vtE, g dete] AP OiFE Sl

7) 71€0] W5 20°Co|eR LU 7127} QRIS ol oI E 54:9] wmover
o} urgsal o

8) =7 (carcinogen)®] F& 1T HFF|Fol € +F olstolH =40 gle Aoz 1
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9) Confined aquifero]] A5ty 7S X aquifer JHE T =7

SR het.

10) ¥¥td o2 02 BOD #oll& e+ =%7F 5710l o2t 5716, 4Ak4o] hit
L= 2%7f 71 whef dAagich

59 sl di7l 59 CO%f IS olFil lon, U¥rAQl 42 HCOy sk

140 mg/L F==2 FHA Qloh. A+ 2ol QsiA &2 100d Afo] Hf7] &
CO;, === 9F 280 ppm (=2.8x10* atm)oflA] 400 ppm (=4.0x10* atm)©. 2 Z7}stYICH
o] @ Tt =39 Eotrl 2. (&, HA activity=molarity 2 7}7])

D
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D o7l 5 €O, 559 57t M3 dl40) pHi ofBA| atsher] AL, chge)
82 ATSAQ. (Ha, A4 % 240 ARFE 242 12, 16, 12 AL) (128)

CO,9] Henry’s law constant, K,;=3.4x10"% M/atm
Carbonic acid dissociation: H,CO*= H"+ HCOy , K,=10%%
HCOy = H + C0O; ™, K,=10"""%

2) CO, =%7} 400 ppm¥Y W F= S42] carbonate alkalinityS mg/L as CaCO; @Y=
1A 2. (87)

s she U WURE AP gstd 9a 4m8 ANstwAb dth gl
completely-mixed batch reactor (CMBR)& ©|&, AlHE AA|SIFHY A= 1027H
90%2] A7 Bes AT B4 A=0] ot A AAYE 1A ¥HgE TGETAL

Mg o, ot =50 EtAlL.

1) o] ¥h-29] [AMF2AF4(1st order reaction rate constant)?} B8H7]E SL5HA| Q. (74)

549 o] 10* m’/hrd o, steady-state AEJC] completely-mixed flow reactor
(CMFR)O A 5t 99.9% AAS B3] Het vhaxo] fuS 45t 2. (78)

3) 2)°] A2 E35l0] CMFRE A &3t Zlo] AR oz EBrlssitte 71 &olsta,
UF2 R 2 plug flow reactor (PFR)E &%Y3}7]2 35t9ch PFRO ©HA 0] 5 m?Yd o,
2o GFolA 99.9% AMAEE DS Y PFRY Zolg F5HAL. (6%8)
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4. The B2 gotAle.

1) DNAZ} RNAQ] o] 7 ststa] 7o}

4)

5)

HoflA dgstAlL. (678)

N
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FAY Y F BEd AAS 7IHE o e 38 7 N ol AR (5%)

e X|9e] o2 F4o)A BAF X (stratification)’} PHSO]X]= UOlS A &stil
34 2x0] thE 70l £ W8S JelAe. ()

A BEHO| YH G429 ol Y4 5 surface runoff, interflow, infiltrationo]] Tjs}of Zr2Zf
tee] 2¥stAl 2. (6%)

st #1740l 910141 hyporheic zone®] %40 thsto] 712ks] A& Q. (67)

o L4 a LIS

1097 Adstd G o] Fetab= A@Ale] WAl w7t 10 pgmolats e L1 &

Al AEA EYS FHctL 285 Mdstlnt o] WA |Al 5= 10 pg/m’Ql Al
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strtel AlE = 75 kg

aetate] At 371 YT = 152 m/day
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794 ¢ &3t & #©A 20 km’Ql EES0] 300 mme] B]7} Yoo, o] gt & FoF =
T2 = 23 eomZt ST BP0 fUEe S Fed e %%% Fdpay
T 452 m’/s, 75.5 m¥/s0]1, SEE X sh7to] S2ko W 70.1 m/so|n, ST HI
AL F3S ol Fache G2 B 50.0 m/solth 749 714 WE At S Foto
o3t TE5 SUF2 oF & {45 mmz YEHT o] o, 7H0] T35 A&
£ &% RATE mm ©RE SIS (F, AAE 5 oled] BF =9 290 F
F= UAls 84+ HL 718) (20%)

- olH stAlo= SstRAYY MR/t AL ok o, steAgo] 2AT 2
_]

a3t A2J7t o] RO XA 2 WS FEHAT A48 YRS S
o BASIRHY, COD o] 220 mgL, 20°ColA| BODs #io] 80 mg/L= Uttt O]
O, o& S50l E3HA1L.

1) 2]% BOD (ultimate BOD)= A¥tA 02 COD2 2F 60% H£&0 &2 UgiA It o] 7t
S A8otod 20°CoA19] 1A1EF24F4> (first-order BOD rate constant)S “LotA] 2. (10
_]

2) sPe star
A

O

o

BEAATEO] 2 mg/L O|5tE TASH=A] o ﬂ&%é}/\li (157%)
ZSi) SteXe|d Wirse St
Flowrate (m?/s) 0.05 1.20
Ultimate BOD (mg/L) 1) &=x 35
DO (mg/L) 1.2 7.4
Temperature 20 20

* 20°CollA] 23} &FALA =% (saturation DO) = 9.2 mg/L

* 8t= S 5HA9] RJZ7] A4 (reaeration coefficient) = 0.48 day
* YR T Y §4 = 015 m/s



