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Fob gaoletal 7Hgstal, Eaf &S] &Y Al & Rule= WebshA] =t 7t
IAHE, M&A™ FLEX 1 L& =(H0) 833 mLe} O|&H-3(C,HsOH) 167 mL=
). the BEUS ol8st 2500 HohAl L.
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(@)

density of C,HsOH = 0.78 kg/L
density of H,O = 1.00 kg/L

1) §SAE FLEXC| o|&& =5%E mass concentration (in g/L) ©@¢, &&% (molarity,
M) ©¢], &2 -&(mole fraction) &= 2H7F JL5HA] Q. (104

=/,
MW of ethanol (C;H;OH) = 2x12+1X6+16<1=46 g/mole

i) mass concentration

0.167 L ethanol/ L solution < 0.78 kg ethanol/ L ethanol < 10° g/kg = 130.26 g/ L
ii) molarity

132.26 g ethanol/ L solution

=283 M
46 g ethanol/mole ethanol 83

iii) mole fraction
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Moles of water in 1 L solution =

0.833 L water/ L solution < 1.00 kg water/ L water < 10°g/ kg
18 g/mole

=46.28 moles/ L

2.83 mole/ L

mole fraction(ethanol) = (2.83+46.28) mole/ L

=0.0576

2) of[er-Z9] Ao thst R|AlF(lethal dose for 50% of the population, LDso)< 12 g/kg
body weight (15202 oreix ot ASAY FLEX gt o] 400 mLYS 22i3)
= M, 70 kgl AFEo|Al= 2 o] ogts R|AtFO] sigst=71? (5%)

% 790 of7]A] AAE LDy 3 AAFE 50%0] sigsts &AL A 2t WA,
Mg 58 LWL W F AtjolA £So ol2A % Fr MAsH] HHT
S

2 A=
7 Qle 29 g2 ot g4 A2 Yy

oF Yo Zof Q&= oJEE @F = 0.4 L/bottle X130.26 g/ L=152.1 g/bottle

_ 12 g/k‘g BWX10 kg BW: 16.1 bottles

XJAFEFO] GiEoHE B
A af's el B 52.1 g/bottle

3>

3. o = Al&E AFsHY #ARAE AASH dadh 22 Z2uE Ao oldl, o
& 250 B ©, AR H22 25 Coli, 52 &A(Fs=2/d%) 7]
Yt Il

72 ZE, 72 ZE,
Ca*’ 60.0 mg/L I 42.7 mg/L
Mg* 15.2 mg/L NO; 2.48 mg/L
Na® 1.86 mg/L pH 7.0
K" 4.3 mg/L Alkalinity 128.6 mg/L as CaCO;
) o] A|g9] EtAtA 3 & (carbonate hardness)S mg/L as CaCO; T2 SL5HA| 2. (74)
=/,
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245 GO} & FE JJelots 2L Ca 9 Mg £ Fol2z, o £ Hfste] 2
=E5 mM (=mmole/L), meq/L, mg/L as CaCO; S22 2I{le),

o] 22k (lon weight

9fo] L2 /£ ght) in mM in meq/L in mg/L as CaCO;”
(g/mole)

Ca’* 40.1 1.496 2.993 149.6

Mg”* 24.3 0.626 1.251 62.6

%k 4.244 232.2

D" Alk (in mg/L as CaCO;) = Alk (in meq/L) * 50 mg CaCOs/meq
a}efA] & FE(total hardness)= 232.2 mg/L as CaCO;0]0H, & F& > Zfg/r-o]l0 g

ERRFY FE = 2] E = 128.6 mg/L as CaCO;

ANy v ) o

Moz ma3 249 23 ol FFAWL 28 shsat WA MK 5
H Al (electroneutrality principle)o]] UZFst A3 AlS o]&sto] HHSIA|Q. o] &
Algo] dzte]r= Al 47H2] & (carbonate alkalinity)2 A 4 9122 71GHA|

Q. (10%)
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ZF A28 ol & Fo[29 HiofA, 2 FEE mM (=mmole/L) F meq/L TP = 2}
o1,

) :
gFo] L O£ (lon weight in mM in meq/L
(g/mole)
Ca** 40.1 1.496 2.993
Mg’ 24.3 0.626 1.251
Na* 23.0 0.081 0.081
K" 39.1 0.110 0.110
7 4.435
o aF i
Lo]L o125 (lon weight) in mM in megq/L
(g/mole)
Cr 35.5 1.203 1.203
NO5 62.0 0.040 0.040
HCO;z 7 2.572
2 3.815
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2) 2 X229 pHI} 7.00]1Z, 9FF HCO;5 9] &2)¥le HCO; = H + COI™ 9] o]28} %}
2 G2 25 CojA 1077 ojm2(C}A] GElH, ERRIH,CO3) 9 pK. #-2 10.33), pH
<< pK. #Fo] @} HCO; &9 bjof COs" &E& RAIS prgh mjali] Cos &=
202 2|~ E0)X] BjF]st

| ¥ (anions) — X(cations ) |= |3.815— 4.435| = 0.620

0.1065 +0.0155 < X (anions ) = 0.1065 + 0.0155 < 3.815 = 0.166

mjepy, o] K29 EA Hips 2o FEAS UK B0
| X (anions) — X(cations )| < 0.1065+ 0.0155 X X(anions )

YeEE 28 Bopso Helel

x gfoj 2} 20[L29] ORIl equivalent X} &5 Z2JofH 2 Zijo] Z ZA} Y
= 2 2 Y5 UoF ZF o9 BAo] Z FAF JIOE, E=0] EXY £ U=
+R o]2 & FgE Zo] YA YA o) B TRl YL 22/ 7 vEHZ &
of YUIR QI ApH2o] £ o2 o2 EXfslE ZRE o] 2(S07)0] FHEYSS g
orgl & 9%

3) o] & AlROIA A7A FAd9 Aol ¥s] dRtttal 75t o] & Alrol &
AF 0] (S0 HEE myL T2 FASHA . B AMAH SAEA g7 wo
A 2485 ZhHhut 4k o] 2 olQlo] o] & Algo] EXsh: o|2FY v Z

S SAY Wi PgstA Q. (83

g)

SAEO] Qs ofLEE I S8 YHAS S0 H(eF0] 29 equivalent = 20/
9] equivalent), SO/ 9] F=EE meq/l TFef 2 C}Sa} Zrofof g}
q q

Qo

(SO} ™) = 4.435— 3.815 = 0.620 meq/ L

96.1¢g
2 eq

SO/ equivalent mass = =48.1 g/eq=48.1 mg/meq

SO/ concenctration in mg/L = 0.620 meq/Lx48.1 mg/meq=29.8 mg/L
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4. ol® MepAEgoR RUIHL I2RE §EHE g4 EAB: 47188 e
Al CiHONO 2 BHE D, 25 COD HolA AbgsHe Atshalo] olste] Atshgictn
7P8stAL o] mlaAeY UM 20208 12 120 o] fojxl 2ALF = BiESE
719l §skcoD 718t 7]&oA TOC 7|8t 7[&o 9] Behe xe|Rgs 715AIR]
71017}, ofy ™ 45HA17] Z1Q17F? ESHAEAY A|SAAl [HE 13] A Q JEAIo]
25187122 Aust, o] Wil 19 HAUETFE 3000 m'o|u], “TEA| |

2RE AeS 7HIsHA L.

(Hint 1) th5 ¥H3-A12 o] &sHA| L.
CyH O,N+12.50, — 9CO, +TH,0+ HCO; + NH,

(Hint 2) 22Uzt H8 A H = https:/law.go kr/O]|A] Aot 4 9l
20%)
=/,
01X C1sH;9O3N2] COD/TOC ratioS —25}9,

12.5x32 g COD

10x12¢ C =3.33 g COD/g TOC

oj

ESF R AR [HE 13]2 B9, 201949 128 31 Y7}R] X LEE G5 (1%
B]2EfE SRS 2000 m® o]y, “7}A]9") 0] COD 7]7#2 70 mg/Lo]d], 20205 1€ 1JFE]
HMLL]L g £9 TOC 7]&E 40 mg/L 9.

70 mg COD/L

oD = L0mg o2, o] HAAZE o= Loa] Jjgo] et

¥ BRAE| SN 2EEE 27lEE & Y FEol COD Yol oo epE A gle F
Ro= 20204 1€ 1982E FEE TOC 7Y 7]F0] ¥ ZrelE Zglo] 29 v

offle] ety rle & Wew TOC 7[72 5 mg/l 2, CiHi9O:NE 7}E6l0] CODZE 2f
{IolH 16.6 mg/L <.

55 8159 COD 7]#:2 7 mg/Loj 22, PIEax] 2k2.
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5.8, Aevtexr 5 o8 3Y tjA=Eo] EXiste 20 Al A EEE= AT
M-ZsHA B0l W EFA] =Bl A (metagenomics)?] 7§ Q9} 7 AA™of tfsto] {HHs|(SH
o ez dYstAle. (1574)

5

ojal = (microbial community) 0] EAJol= A[£0JA] HEZ T4

(&
(DNA, RNA 5) & F23/0] 2 7488 4ol we. 0)ggo] d5d g & 2
FF HA A] ApErs] oro Eo] yjoF Bopst 7oz 9lgixl 9lo] Aulo] 2 9 =22 uf
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15 1.
WAIZ 2 7F Q=0 metagenomics FAEE o] el “EAXjsIL) BJjF EFIf5Shviable
but not culturable)” U] FZ 91t QF7Z BjFje & o= Fo] g5 Eol, 42
&ofo] A2 o] uj¥E JHo 7§ & Oy 5§ & E& 0/¥E EFY T

o
HE SEE 5o+ 200, 165 RA SOE ST CIYE g EA0E 24
gt X~ glo] oJXE Foko] QXA =X EXO mlof Jlof

6. TF2 HUY YA5E(protozoa) X 71X 5 (helminthes) & SH}S AlEHS}o] AdEHgh AY
=9 Aojx7|(life cycle)s =ARter TS FFokL, 2 o] DA dish of=
2 =] dYstale. (1573)

Pathogenic protozoa Pathogenic helminthes
Giardia lamblia Hymenolepis nana (a tapeworm species)

Entamoeba histolytica Diphyllobothrium latum (a tapeworm species)

Malaria parasites (genus: Plasmodium)




