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2) GeAIo|E (FeCl)d] Edll=s SFTEH 1| M NaCl RN § ETi(mg/L 7]&).

#olate: D X

(common ion effecto]] ]3] 8o ZFA. O/Xo] #A o] AFA)

3) Aol 2(complex ion)2] &4l F40]&& Lewis acid2 A&t}

:}) (o)
=)
2 AA1E AFEIE, 2917} BRI gAlo] Ze s} gowl ey s
4) ojd A& A9 Yh2o| 22X T:fk[A]ZQE 2349 o, CMBR(Completely
3. B0l Aof 4dsHX] St mixed batch reactor)of]A] Z7]%=% [4], =100 mg/L7} 90% 7XA5t0] 10 mgLz =

A7t 27)5% (4], =10 mg/L7F 90% 7EASHY 1 mg/L2 T= A|ZtEct At

4 SNARRIO] QIS A9, B Thel2 JQohl, WA BelE ALSHAAlL. Ge wmalA oo
o3 olafisir] A7 ZIRhstAALS. =)
5) olE 2x A0] H}So] |xpuLS ﬂ “i4lo2 BEY T, CMBR(Completely mixed

batch reactor)o|A] E7|%=% [A4], =100 mg/L7t 90% 734350 10 mg/L2 E& A|7H2
Z71=% [Al, =10mg/L7} 90% 4510 1 mg/L2 E|= A|ZrEch &t

) X

6) A1 2dlipid)2 A= A LA & o] drides w2 =0t

) X

7 sA8 ggor guEe 24 A2 1awg M0 ww At o
Q3% 9h2 & Hul= CMFR(completely mixed flow reactor)”’} PFR(plug flow reactor)t.
o Ao

) O

§) o\ WIAAIoIAH BEATO] SolUT P Al HIATAA TS (peak flowrate)
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2. tF =300 3L

1) DNA2H RNAQ| &fo]2 1 stsbdl 7z} 7

DNA: o|&7td, o B.H2o0] 2-deoxyribose, € 7|7} adenine, thymine, guanine, cytosine

RNA: ©d7te, o B50] ribose, 717} adenine, uracil, guanine, cytosine

7159 Apol:

DNA: AR EE A%, ta Aol Ag

RNA: DNAZ} 7HXl SR A HE ribosomeo] A&

2) Aa 2] 7losts

(denitrification)of] Tfsto] 7Iths] A 6]'

)

i0a)

24 nd=ol w7l §
5

acceptor2 ALg, 0

stAl. (4%)

.

A AtsH(nitrification) 2t

Atsh: ool gmUoby Aa
OOl AFalA A AAANOY)S AAshE 27

(NH;-N; NH, /NH3;)Z % Z(electron acceptor=

2

2 Als
=

i 7tAN)R Y

AAHNOs)S

o o
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3) 2 ARG 2aolA =rhol 2A¥shs A= d(turnover)ol]l tistol T @RS
U= Hs] dgstrle. (67)
)

o 5o B39 uigo] o3t eyl v JFFE K] e MRS S0 g YA}
off mat ®4Z(epilimnion), 4>2-9FZ (thermocline), A4S (hypolimnion)2] o%g o]2c}r}t
Lot2o] Hu maE0] LE7} 4C olste sk, 1 Wb she] 2uch wA ol
S0 4H o|Fo] W, 50| AL A4

4) A Ik dHotoIA BlgerE el S 7]E3Ql Reference Dose (RD)E 2751
gotolE SEUYS ¢ AU NOAELS HESD, HE NOAELS Xmgh
OPH R (safety facto)Z LPo] Folo Frh SBAFS AUE Aol Mgl o
o] safety factor’t A Ol{ol Thato] F 71A] ol AAISHAIL. (5)

)

- =5-AFF9] &7t R}o|(inter-species variation)

- A2 ChE Al 7te] S 270l that e Aol (intra-species variation)

- IRk 2R SHYFS WISt S2UP vistel A O she Azt @
G2A =g U2 PP WY AYIN0] AA ol Aol T Aol(FYF U
% 71719 Aol)

5) 2Atel SWolA Almpol Alskat JhAle Zizte] obge ziths] MYsHAC. (4

)

B 9ol T4 HLED2 AR WA AP(olS BAS] U FARA 2
e By, 2okt 59 97t U8

Aok4: AR residence time)o] HTIA 02 7] o] 12D AL 3lgo] oM A
2r0] AYEAISIA] B AGOR Aot2e7t AskE S AW, 43E 59 2
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6) 54 ¥ ot FFLE] 2 22090 Q(phosphorus)] £ 7 U (source)
A(point source)?t B]™ 2 A A (non-point source)Z L&t AAISHAI 2. (57)

P
ﬂr‘
op
B

s ded

)

gy Agsts 3 Al 74 - #id=E, SAEF AA S22 RE o] AFst
2ol FUEY, Aas A SoA d =7t 2 Haerh 24, 2128 EAfsks st
gl U Qo] S&3] AMALA &2 A A2FolA wiE

3. M3)H(CaCoNT BHL ol2T Ut ASEE Fhstel FA BAsiGHY L)
25 °C, pH7} 85, Ca 527k 1 mM 0|9tk o] A|et4E e g0z shystw, of

g 2ol Fakilo

a

&)

CaCO; dissolution/precipitation: CaCO,(s) = C*" + CO;}~ K, =10"%%

Carbonic acid dissociation: H,CO*=H + HCO; , K,=100%
HCO; =H'+C0; ", K,=1010%

1) o] A|3}4:9] carbonate species & %% Cr (= [H,CO3*] + [HCOs] + [COs™]
2. (10%)

)

10783 = [Chzﬂ[COQ b

10~ 8.34 1078 34

=4.57x107% M
[G2'] 1073

[co; )=

£ :r"ol"\]

[457.210A.001] =7F1LA} 2018. 10. 17. gdug: 585
o O]
[HCO; ]
[H']=10"% M

[COTNHT  457x107% - 10757

[HCO ] 10~ 10-33 = 10~ 10.33

=3.09x10"* M

pH7F pKa BT 2 unit O] =082, [H,COs*= [HCO:19 1% DT, waba A4t A3
2F 7}5.
- o

HCO | H ~4 . 1085
v o] AArstol: []—IZCOB*]:[ 3][_ I 309x10°*-10

_ —6
1063 1076% =219%x10 * M

© 2T I 5% D] QA A
CRE

+ pH-pKy» AFO] 1.8 unit 0]7%}), [COs*] EFF

hebAd,
Cr=3.09x10"* M+4.57x10"° M=3.14x10* M
(H,COs* ZFHA] 3.16x10% M, H,COs*/COs> B5F EZL3HA] 3.09x10* M)

2) o] A|5}49] alkalinity’S mg/L as CaCO; T2 JL5HA] 2. (57K)

)

pH=8.50]2.2, H', OH9] sE+& A 7Fs. &77F ¥&std Co & £4] 7hs.
Alk=[HCO; 1+2[CO 1=3.09x10"* +2x4.57x10" ¢ M=3.18 x10™ * e/ L=0.318 meq/ L

=15.9mg/L as CaCO,

4. AFFYOlA &
QoA KH% =3 ]
Ab sheich o2k Aldo] ApAlMF Uf whfAly] E= 100 mg/m’, AHEHMe] & 37|Em]
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i)

85
7F 50 miolx, FES EAS © W UR 719 ¥ I AT LT ]
m’/mino] 0, AHFYF Y89l F7]= A &3 (completely mixed)FH T 7HY5HAL THid
7] %7} 1 mg/m’ O]gtolojof WARS w2 4 gQicka shopd, ARQle] & A7t o]
o} L
s L

<ol gEstojor A2 714 7h (2, oF F710= Feidrivr A

(15%)
)
P2 dojips ¥hg2 gloB 2, CMFR solution % ¥H&o] gl Aloj2of tfgh thgo]
Al 58
-1 =20
! !
Gt = G, |exp|— 7)} +C, [1 —exp(f 7)}

of7|M, R 2RE Foles 3719 & Cu 00122

C:m)‘,t = C; [exp(* ti):|

0

t=t, -1 2

S nC‘aut,t

t = Z— LW[%_E)O min
@ 1%*/min

t =50 min - lngloi 230 min = 3.83

5.5 WA 30 km’9] S47F Qlt} 201790 o] S92 {UHE sHH9 BH ool
326 ms, &% oA B f%ol 3.15 m's, sfF A9 o] 1250 mm, B
dFef(evaporation)©] 720 mm, S5 HFEHO|A R[5t29] 7 Eaf(seepage)©] 615 mmO]
t}. o] o, o] £49] 2017d O storage?] WIIFS m® TYE FLHAL. (107)

o rlr

s
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% =(3.26—3.15) m?/s - (86400 < 365) s/year

+ (1250 — 720 — 615) mm/year - 10~ m/mm - 30 km? - 10° m?*/km?
=9.19x10° mg/year

whebA, 9.19x10° m’

6. Sjutate] ti7] & ol A HE7]E2 20 ppbo|H(AZE B ol pgm’ T
2 ZHSHE 20°C, 17]90llA] 54 pg/miolth. of® of/do] I8AIRE 75NI7HA] -2futet
of AF5tHA 20 ppbd] ofFAEA0] wEE 0] YT} o] o4d2 thd FrIReg 20
U oFFAEA =T 0 ppb?l BAXFA F7tE BUL YA 7Rk Ad &
2ol AFSCHD 1Y W, o] 649e] WA F9ke] Chronic Daily Intake(CDI)E
FEHAQ. (T, AIES 60 kg, Th7] EUFLS 113 mday, averaging time(AT)= =37
7t =St 57 years = 20805 days AHE) (157)

)
cpr= 4%]( ﬁ“ )
C="54 g/’

CR=11.3m*/day

EFD= EFX ED= 345 days/year X 57 years = 19665 days
BW=60 kg

AT=20805 days

11.3 m?®/day - 19665 days 1
60 kg 20805 days

CDI= (54 ,ug/mB) . =9.61 pg/kg/day

7. ol® kMol AX|HOIA sHAE AFstel B4 Al BODs= 40 mg/L, DOE 7.0



i)
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=
T

mg/L7} Uttt BODY| Tst 1X}9FS-AFS(first-order reaction constant)= 0.18 day'©] 1,
O] ©PHOA9] deoxygenation rate constant ke@F -FLstch ESh SiE sHAY
reaeration coefficient k-2 0.25 day'o]0, §&& 0.5 m/s0o|c}. o] I, T}S =30 &3}
AlQ.

1) 3PA49] 2]% BOD(ultimate BOD) ZFg 5HA| 2. (54)
)

BOD, =L,(1—¢ )

2) ARG 25 E 100 km 5tRo YR|gt BR|oAe] DO 5= 5t ©, A% B
A7 Atolof e HEA /UL glon], ZL3PitAsE(saturation DO) 2 9.0 mgLE

AFESIA 9. (10%)
)
94 SPR%7E AXIROIA BAIO] Edsh A7k Ak,

L 100 kmx 10° m/k 5
t:izwzleods:2'glday5
u 0.5m/s

ARl A19] oxygen deficit2

D, =9.0—7.0=2.0mg/L

k,L
kd_{];d (8— kit 7C—k-,,t)+ Da(c— k,t)

DO:DOSfD:DOSf[
0.18

X 6. Lx —0.18 - 2.31 _ —0.25-2.31 +9. Lx —0.25-2.31
025 o8 < 87 M/ Lx e ¢ Fr2.0mg/Lxe

=9.0 mg/L— [

=6.2mg/L
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