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2. AR} AlEEE ol 29 Eae 17.0%0]0 o] ARTF 4%t 23 o©HEE
£2% §ooletn sbgetn, 23 olHge] £Y A B Sult wWeksha gheckn 7}
ASHRHE, Aole &4 1 Le &(H0) 830 mLe} of&-2(C,HsOH) 170 mL2 7).
o Begts ol &sto =50 Bohrle.

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

1) #tol& 229 ofEHE =% mass concentration (in g/L) @9, =% (molarity, M)
&9, =& &(mole fraction) &Y =2 22 JL5HA| 2. (1074)

)

MW of ethanol (C;Hs;OH) = 2x12+1X6+16x1=46 g/mole

i) mass concentration

0.170 L ethanol/ L solution < 0.78 kg ethanol/ L ethanol < 10° g/kg = 132.6 g/ L
ii) molarity

132.6 g ethanol/ L solution

46 g ethanol/mole ethanol =288

iii) mole fraction

Moles of water in 1 L solution =
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0.830 L water/ L solution < 1.00 kg water/ L water < 10°g/ kg
18 g/mole

=46.1 moles/L

2.88 mole/ L

=0.0588
(2.88+46.1) mole/ L

mole fraction(ethanol) =

2) oek29] At tist X]AFgF(lethal dose for 50% of the population, LDsp)2 2F 12
glkg body weight (Al5FH2z2 dHA ot &% g 5ol 360 mLY= 12sis o,
70 kg2l ARIOVAIE A% 3 ol oErE XAl SRS (5F)

% 000 7] AIAIE LDsy 2 AlAE 50%0l s sk *O‘LJUr Abg ZF HAE, QFA

& o= L3S O gt AEoA F50 o|2X] o= A== st AFHY & 9
29 g2 ojurt A Hojof & Yyt
)
A oF Yo Zo] 9= ofEFE 9F = 0.36 L/bottle X 132.6 g/ L =47.7 g/bottle
« e 12 g/kg BWXT0 kg B
RJAFEFO) SfTtolE A B A = 9/kg BWX70 kg BW _ =17.6 bottles
47.7 g/bottle

3. 1-naphtholo]2}= 3}SHE9] 528 nm IOl A1Q] molar absorptivity~= 8500 L/mole-cmO]
t. & AlRE B+ &7l(cuvette)9] 1413:‘ A2 1 emo|¥, 528 nm mpFOA| 45t
=9 53 =8 cuvette HO| FEEE BF FAIY UE At 7S tE 220
HorAl L.

1) 43t 20| l-naphtholZ =9 1 mM 8HS spectrophotometer (3 g =)= T
528 nmE o]&sto] FA5HS o, o]EAQ 58 =(absorbance) %S TSHA] L.

€(528 nm)= 8500 L/mole — cm

C=10"3 mole/L
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r=1cm

A(528 nm)= 8500 L/mole —cm » 10> mole/L + 1 em=8.5

2) UlA]9] =5 Ad £33t l-naphthol £&MS cuvetteo| Fil, 528 nm IHFe] F
S 60 mW/em?e] A7]2 ZRARE A} cuvette2 E9SH 9ol A7|= 0.1 mW/em 2
S AT, o] ~8MO] l-naphthol =& mM T2 AAISIAI Q. (55)

[

g)

AN =log,y(h/ =€) - C

_ log,,(4/1) log,,(60/0.1)

- =3.27X1 —4 L=0.32 M
) -z 8500 Ljmole—em - Lem o2 <10 mole/L=0.327 m

4.8 AR T A magEol 9
g 230 YL o, A
| JEticka Spgsie.

%9 olgg &4stel okejo] Aug AUck of .
= SN2 E-TYE) 71

©)

o] 2 A= 1 A= 2

Ca*" (mg/L) 76.0 120.0

Mg®" (mg/L) 26.8 75.0

Na' (mg/L) 23.0 1.86

K" (mg/L) 19.6 15.6

Cl' (mg/L) 37.2 42.7
04" (mg/L) 192.0 ?

CO;” (mg/L) 10.4 0.00

HCO; (mg/L) 126.5 156.9

pH ? 7.0

) A& 19A £Q o2 FZue] &=t 8 7heet HAUA AR 549 ¥
Zl(electroneutrality principle)o]] UZHst AP AIS o]&sto] WHGHA] Q. (1047)

)

2 A2 gole & Lol Lo] LA, T SEE mM (-mmole/t) % meg/l TP B}
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o1a,
oL A2 1 A& 2
OoFo] Q2 i
/& (fon weight) in mM in meq/L in mM in meq/L
(g/mole)
Ca’* 40.1 1.90 3.79 2.99 5.99
Mg’ 24.3 1.10 2.21 3.09 6.17
Na* 23.0 1.00 1.00 0.08 0.08
K" 39.1 0.50 0.50 0.40 0.40
7 - 7.50 12.64
o/L2% A& 1 AlZ 2
Lo/ ]
= O (Ton weight) in mM in meq/L in mM in meq/L
(g/mole)
Ccr 35.5 1.05 1.05 1.20 1.20
SO/ 96.1 2.0 4.00 ? ?
CO;s™ 60.0 0.17 0.35 0.00 0.00
HCO5y 61.0 2.07 2.07 2.57 2.57
7 - 7.46 - 3.77
| X(anions) — X(cations)|= | 7.46—7.50| = 0.04

0.1065+0.0155 < X (anions )
Iy, A8 19] £4 Hip= 729 %
| Y(anions)—

YEHEL 28 s

5 2199

2) A= 19] pH

g

25 CoJA o5

= FsHAL. (78)

opite] d]rgol Hjatel )y v

HCO; = H + COZ™

=0.1065+0.0155 X< 7.46 = 0.22

Y(cations)| < 0.1065+0.0155 X X (anions)

P/ D)olJA] ARFeE HCOs & COs" 9] B =8 o]&d]Y,

N2 pEspoz

K, =10.3302 ~0/Z]
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s LECO3
“ [HCO; ]
K,[HCO;] . 2
(H] = W: 1071033 % %: 5.6910" 10 A7
; .

pH=—1log[H' =—1og(5.69x 10" 1°)=9.24

3) XM7]A Z49] HAl(electroneutrality principle)2 ©]835t0] Al 29] AP 0] 2(S0,)
=S mg/L U2 FASHA| Q. (8F)

g)

GJAEY Qi o]2EE F7)H FY0] YAS BHEsI B8] 29 equivalent = £0]L

9/ equivalent), SO/ 9] & EE meq/l TFY 2 C}Lu} Zrofof gf
(SO}7) =12.64—3.77 = 8.87 meq/ L

96.1
SO equivalent mass = 5 qu =48.1 g/eq=48.1 mg/meq

SO/~ concenctration in mg/L = 8.87 meq/L><48.1 mg/meq= 427 mg/L

4) Alg 29| BRAFA 74 T (carbonate hardness)ES mg/L as CaCO; T = TLotA] 2. (74)

021 = ZFEZ(total hardness) S meq/L T2 519,
Total hardness = (Ca**)+ (Mg’ *)=5.99+6.17 = 12.16 meq/ L

922 £F megll FE)Z 23]E, pH=7.09)4] H+, OH-9] 7)0]Z2 0]0]d}7 COS & 0]
0)grS pHE F JFEE 0 opLfel AAE ZF T3 0.00 mgllo| o2,

Alk = (HCO3_)= 2.57 meq/L

e, & JE > dEZgjrojne EG FE = dEeE
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EF{IZIE(CaCO;3) 9] equivalent mass 9] 50 mg/meqE ©]-&of0 HLE 2o,

C— Alk = 2.57 meq/ L <50 mg CaCOy/meq=128.5 mg/L as CaCO,

5) Al& 29] sodium adsorption ratio (SAR)S L5HA| 2. (374)

)

B (Va') B 0.08
SAR= — ——= ' ‘ —0.032
\/(@ )+ (Mg? ™) \/599+617

2 2

S o] Exfsts 97120 SOHA] CHWONOR BHE 4 9k sPgstal. 87

5. = o
AAZIRY AllE 4 obdel AMedTlE § TOC J1EeR MERE AL wEel
L 22 M5 COD J1ES WALl 2 ko] Edjst $12Ue nE
CODOJ|A ARE-SH= AtetA|of] sl 4tehd & obal 7Pgstal, 32 sfstAls o] &

SHA] Q. (104)
CoH,yO,N+12.50, —9CO, +7H,0+ HCO; + NH,
=/,

C1oH190;N 2] COD/TOC ratioE o},

12.5%32 g COD
10x12g C

=3.33¢9 COD/g TOC

SIS WFBFHIE F ST T0C &L 5 mgll 2, CullyONF 71550] COD2 2
{I5}E 16.6 mg/L <.

IIEF 5159 COD 7]72 7 mg/Lo]B2, gH=5}x] ghe

6. &4, AW xE 5 o Y Aol EAsts 2A0A 2 A 2EEH= 24
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a5t FAHQl HEFX] 8] A(metagenomics)?] 7HQQF T Ao tisto] THHs| (St

o I
o= =]
<o yehz AYstAle. (10%)

ofz] £0F ZYE OJAEF T Smicrobial community) O] EAJolE A|Z0JA] HEZ SLFIA]
(DNA, RNA 5)& F&5l0] 7 I7]xFL BAsIL glulo]l njijgo] 51X HjoF &

TA] A4 Al o] He &o] vjgF £715er Aeg oA Qo] Fuo] & 2F7F &
N L7} QLD metagenomics $AHE o2lF “EASL HIY BI}sFHviable
but not culturable)” OJZ=2 9/eF Q2EZ HjAjer & ok ZFFo] & %o EAE
&ofo] AlE Yo ujdE JHo 7Y & Oy 58 & £E 0YF PFY FIY

BE YEZ Bold # 900 165 rRNA 9JOJE QFAY [}l BES EpHOoE HA

s} & olo] gJAE Folo] O A s]x] EX O mlof slLs)

7. 1S WYY YME B(protozon) L 71 F(helminthes) 5 SIS Msto] Mgt A
=9 Ao (life cycle)S =AlRHer IS ARstal, zF AJojx7] DAl ths =
2 rs] ARsHAlR. (157)

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

Entamoeba histolytica Diphyllobothrium latum (a tapeworm species)

Malaria parasites (genus: Plasmodium)




