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L thg BAol ohstel 21
(Foll Fo] ow 94, £

1) & 2AS ligand=2 Sh= Aol &(complex ion)?] Fdof YR|FF F& o] 22 Lewis

acido|C}.
2) 0

2) HIRH=E0] £Ast= o2 =AY T A4 (activity coefficient)= Bl-=0] &A}5t=
o2 249 = ASEY H

) 0

3) IAIRFEO] Brd7]= £7] sk dAIQle] d7dstt

) O

4) R9k(fat)?] THFA](monomer)= A]W}AK(fatty acid)O|Ct.

) X

5) & @ ujo}Q] AlAtSk(nitrification)o]] ¥Ho{st= A|wt(bacteria)2 chemoorganotroph©]Ct.

) X

6) Lt 7F =AM xR FY> WY P2 AT IARES dlAl/dt=—k[A]O2
ulo = r

90% A|7sk+= o ZQst vl CMFR (completely mixed flow reactor)”} PFR
(plug flow reactor)®.C} 3T}
) 0

7) G294 Q(phosphorus) s &R0 2 FZHT 4 9= Haber-Bosch process?} 7§ E]
HA A= Aol &r|Rlos Soret ¥, 2 4ete] EA17F 5T

) X

8) 7I=o]l A% 20 C ooz 2t 7|87t {AHE= ofduiX|YolM = 2549

turnover’} AYSHA] QF=tt

9) HAZAI9] =42 slope factor (SF) o] 4= Ut
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) X

10) gyt o=z MEO] F=E(porosity)o] Zalje] F3EHT F0w HAEFO EpH
(hydraulic conductivity) E3F Z2fjZ0] ELA|pEC d¥b& o g2 I

) X

2. &g =59 distol EshAlL.

1) A|3Z2H(cell membrane)?] 7|50 tisto] 7IHs] AHsHA| 2. (47)

) AlZ W 22a 78S AR RERE FEste AAPE Hal AlE URet ofF gt

=73 ol AHES Fojsto] A=Y P44 7RIe s a8 hsstl &
2) o 220 tiet SdEF S B0l =&t & (dose)tt AFYE(mortality) {Fe] A o]
Al LDso %t NOAEL %ol 2jujst= vh= Z2h R3IQIA] 13| 7]1ashAl L. (67%)
)

3) 2Ae] RN AlEA A|slat ARl Zh2te] obge Fidhs] AwetAl 9. (5)

)

A5 o] 27 Feeoz AR Bah AolS BUs] 9T AR A
e sntn, 40t 5o 9ejrt 9g)

A5t4: AlFAIZ residence time)o] AAM O 7] WEo] nZE A9 3l%0] 23 A
ol PSR REF AGOR AstAst At A9 ANt Y3E

Sol 2AZL LT 4 AS)



[457.210A.001] S7FAF 2020. 10. 14 gy FE5

4 BAALZ A5 olE Fiole] BELUA] FUIAS W), o2 Astel P9l
o] g4elo] AZto] WHE wjL gaol of WA WakshAl Zhes] 7]2stAle. (57)

o) FE 9% (peak flowrate)o] =Esl= A|7to] &ropx] 1, AEQoako] 37|71 #XIct

3. 20 Rl o EA-o|| &£AF JLAX(stratification)”} FFS0]R] = Q1S
g A8E FIY =4(eutrophic lake)9] ZloJof TE REFE} EEAAFTE

(dissolved oxygen concentration) &35 T12A| Q. (127)

Al ggol DAA] o= sHE= W7t
7P HY, 20l Yeidas BE7F S7istER o] SoA= 70l Y H*"“OW %
0. o stR2 Wei7h £20] 4°Cofl 7p7to] =Tsty ojm 9 RE7F Aot H,
+20] olint o Y=t 22 REA] st YRE olF, 7tAEHE ZRAAR A&
ARl o] dojutBz o] FoA9 2= 4C fFo=z JAsH /Al

Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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4. 50 2t 7] 59 CO9F B o2 glon, YA )30 HCO, &
140 mgL w2 iAok A7 edsto] oA H2 1009 Ato] 7] &

CO, 5T = 9F 280 ppm (= 2.8x10* atm)O|A] 400 ppm (= 4.0x10* atm)C 2 Z7}5}9

of. &< 1008 Ato] sfi9] HCOs wv 140 mgL2 LSt 7PYstil, s =

20l ©@otAl . (H, A4t HOJAF activity=molarity = 7}7])

1) &5 BIUAE ol&stq t7] 5 CO, 5= 57t2 AT 4 pHe
o
=

Siot=A] AARS Soll BolA|Q. (B4, Ath @ 49| HUAFS 2H7) 12, 16, 12 At
)
Henry’s law constant of CO;: K, =3.4x10"2 M/atm

Carbonic acid dissociation: H,CO*=H + HCO; , K, =10"%%

HCO; =H +C0}~, K,=10 "%

(127)

)

-3
(co;) = 240me/L - 10 “g/mg _ o 4y -5y,
61 g/mole

i) CO; 5% = 280 ppm

[H,CO*] = Ky + Ppp, = 3410 > M/atm - 2.8X10" " atm =9.52 10" °* M

(7 ][HCO; ] [H,CO,*] . 9.52x10° % M/
——=K,, [H=K,—————=10" %% . ————— _—=185x10 ' M
| H,CO;*] > =K [HCO; ] 2.30<10 % M

pH=—1log|H"] =—1log(1.85x 10" M)=8.73

ii) CO, 5% = 400 ppm

[H,CO*| = Ky » Ppp,=3.4x10"* M/atm + 4.0<10" " atm =136 X 10" ° M

ofm] ¥
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H,CO;* .1 =5
[H+] :Kal[Qii]: 0_6-30 . w: 2-64><10_9M
[HCO; ] 2.30<107° M/
pH=—log[H"]=—10g(2.64x 107 M)=18.58

. pH °F 0.15 74

2) CO, %7} 400 ppmY W F= SH49] carbonate alkalinityS mg/L as CaCO; T =
TSHAl L. (57)

)

Vgltelo _ [HCO; ] ~ 2.30<10 % M _

————=K,, (O} =K, - 10 R =5, 409x10 M
(HCO, ] [H] 2.64x<107°" M

C— Alk=[HCO; | +2[CO 1=2.30x10 *+2x4.09x<10 ° =2.38x10 *eq/L

=2.38x10 *eq/L - 5x10" mg CaCO;/eq= 119 mg/ Las CaCO,

3 ES 1RGO wet AARE Hos A 9l
of ARA AEL 59 GacE Al o YAFY vrgvlE 23HY 2580/ of
o

1) o] HHH AAEHS9] 1X}EH-2AF 2 (first-order reaction constant)S LotA] 2. (374)

c}

u
_ In2
b2 =Ty
2 In2 .
== = 0.277 min” !
tijp  2.5min
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2) o] ¥t2S o|835lo] Y20] E coli O157:HTS 99.9% A7 5}
ottt WhS-27F PFRY W9} steady-state CMFRY T ZFzhoj|

ol

{F(retention time; ©%}: )2 15HA| 2. (84)

)
PFR:
Q)ut _ 67 kt,
Q7l
1 C(’)'u,, 1
t, = —In—t=— —1n0.001 = 24.9 min
ko C, 0.277 min

Steady-state CMFR:

C(()’u,t _ 1
C, 1+kt,

1 Cin 1 )
ty=— - —1)= ———— - (1000 — 1)= 3606 min
0 k ( Co'ut ) 0.277 l’IliI’l_1

3) ¥ 2)H9] PFR1} steady-state CMFRO] thsto] €449] &%

3 WreEe] Rug 212 PotAle. (4%)

PFR: V=Q-t,=10"m’/hr - 24.9 min - 5

Steady-state CMFR: V= Q- t, = 10" m*/hr - 3606 min

1
min/hr

st 2% = AFAl

=7} 10* m/hrd o

=6.01x10° m®

o
=2

Q2
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6. oJH FSIRPZE APA oA HilAlS o] &gt AdE 20 FQF ZIsstiTh. gt 20A] A
£ Al 5%7F 200 pg/m’olgte Z1S L1 A AFY

-
o LI
57 Swokdetal P8 o, ofef

Averaging time = 75 years x 365 days = 27375 days

Bsirte] A% = 75 ke

2)

CR- EFD 1
Cpr= BW } CAT
C=50 pug/m®

CR=11.3 m?/day

EFD= EFX ED=S8 hr/day - 5 days/week - 45 weeks/year X 20 years = 36000 hrs = 1500 days
BW="15kg

AT= 27375 days

11.3 m*/day - 1500 days . 1

75 kg 27375 days T 0 ng/ kg = day

. CDI= (200 pg/m?)

Carcinogenic risk=1.65 pg/kg— day - 0.029 kg — day/mg - 10" * mg/pug=4.8 10" °



