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[457.210A.001] &Z-&3st

I}H| #4 - Solutions
HEY: 11/11 A2t

AE E8| H7| 0|FS(electrical double layer)0f| Cist CHE S0 ESHA|

A

<
o

o i

= op Y BOHS 7 BE0) (Y0 IR 2SS MBS JJgB 2O/, ZHAf

&g 7] O|F&S OJZ0f tford 2ot A1 &FLA7/E HE

P E
Lt
1) YA 2Ol EXSHs +BAOIA HSHE W YRIet 8 7t Bt o

Ot HHSH= O|2Ql DLVO theory (Derjaguin-Landau-Verwey-Overbeek

theory)0il CHSHO] M&3HA|2. (10F)

r

=)

AEY LYo FHE L= YT YA} R HIHZLA QIZD YT} FS Y
T Hepe HIY HEIE R 0[20] HAGE M OFE 950 LY F
MK %20 By OBt OJLINE HFHOE LI 0/2 g

s ) ™7™ M i) gglEga 3 i)

2) STSIE ™ YUXS0| Mo =X
T 2o g0 E oKX 225 YXte| EHOAFE H2|0| CHSIH T A|SHA]|
2. (108)
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L

M. Double Layer
“-.Eepulsive Force

Energy

l::l -.-._‘__dm
_~~Van der Waals
/ Attractive Force

Particle Separation

3) 29| 0|2 ZT0 2 M7| o|F59 Halet 10| w2 Xt oY
(stability)2] HSt0| TS0l MEBHAIL. (10%8)

=
012 ZET MY e} FSHE © A EHO DO= P FSY 02 £ F

7f, 82 oj& &Sl FH7F &OLXIT, ojof wief ARG 2F B Al F£0] 2Y
ot glof S=efof g ofLA] &50] Zofx gIArel pr8 &0l AekEE ol 2Lt

&o/etA 2Y)

2. dx(hardness)0f|l Lt Che 2201 H©OIAI2. B 2E&= 25°C, molarity=activity,

=
ZAEQHIEXRIO 52+7F QQUSICID JIASIA|L.

L

Ob

1) Cr = [H2CO3*]+[HCO3]+[CO5*] = 2 mMO|I pH=7.59 CaCO; EZ}I-2H9]
B Z(total hardness)E TSHAIR(EHR]: mg/L as CaCOs). (157)

&)

[HCO)[H]

[}[2 003*] - [(al

[HCO, ] [H] 10‘ i

*] — — i
|H,CO,*] % [HCO; |- 3= 00708 HCO
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pH=750141 [COFJE= FAIZ 7 AZEIE HTHpKa2=10.33).

=yl
Cp=[H,CO*| +[HCO; ] = 1.0708[HCO, | = 0.002 M
[HCO; 1 =1.87x10"* M

[CO; 7] [H ]
(HCO; |

a2

K,[HCOT 1071993 . 1871073 M

oy = [H'] 100 M

=2.77x10° % M

CaCOy(s) = Ca** (aq)+ CO; (aq), K, =2.8x10""
[G*"][cof]=2.8%10""7

[C* ] =1.01x10"% M=1.01 mM

=yl

CH=2>1.01 meq/L =101 mg/L as CaCO,

2) Cr = [HCOs*]+[HCO51+[CO5*] = 2 mMO| T pH=1039! CaCO; L3822
A = (total hardness)S TSFA|2(EHRI: mg/L as CaCOs). (15%)

&)

pH=10300A] H.CO3*9] &EE& 2AIZ BIF Zf

iy /9]
[coy7]HT]
[HCO, ] “
CO2 N HT -10.3
[HCO, ] = [3T]2[]: [005]%: 1.07(CO?7]

Cr=[HCO; 1+ (00} | =2.07[COZ™] = 0.002 M

OBt
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[CO;7]=9.66x10"" M

(G t] = 2.8x10°Y

o611 290% 107 ° M=2.90<10"° mM
.66 X

CH=2x%290x10"* meq/L=0.290 mg/L as CaCO;

3. AE AFMETF 2 miso LUAE NZ|stD QUL Q0| E=X|st= QRFAH
ST EASIO] Ul 7HK| typeSER EFSIASH, US| HTHE(settling
velocity)E ZAISHO CHEC| ZItE ARULE
27Xt type A LXtO CHBE =2 HEEE, vi (M/s)

A 10% 1.5x10™
B 25% 3.0x10™*
C 35% 6.0x10%
D 30% 1.5%x103

HM™ZEO| hydraulic detention timeO| 2A[ZtO| M ZEO| Z10|(depth)?t 2.5 m
2 M, Ct2 =301 ESHAL.

1) MHZEO| overflow rate2 TSHA|2. (57)

&)

V==_Qt, =2m’/s + 2 hr - 3600 s/hr=1.44 < 10" m’

2x10°m?
A.:wzg)mom?
¢ 2.5m
vo—ﬂ—?ﬂl?xlo m/s
5760 m?>

2) 2 Xt typel| HHZOML| KMAHZES FSHAIR. (Hint ve2v,2l 2 100%
IH, ve<vo@l AR vo/vox100(%) M7H) 5F)

>
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=
=
AXt type HEZE, vs (m/s) HAZE (%)
A 1.5x10™ 432
B 3.0x10™ 86.5
C 6.0x10* 100
D 1.5x1073 100
3) ATEZo YKt =F TN O Ciet MAZES FSIALUEHE 7IF). (57)
2
A X0l cist 5&H | MA=ZE MH =0 CHet A
Xt type N
(A) (B) 1822 (AxB)
A 10% 43.2% 4.3%
B 25% 86.5% 17.3%
C 35% 100% 35%
D 30% 100% 30%
A 86.6%
4. CtO|Z4l(dioxins) =& LCHO[Z4 A E(dioxin-like) 2= 2+& polychlorinated

dibenzo-p-dioxins  (PCDDs), polychlorinated dibenzofurans (PCDFs), and

S22 =

polychlorinated biphenyls (PCBs) &0| RUCt O] 3gtE==2 =4 T2 g4
XSS Che T 2t

:' ,l

‘O‘
. " CC

G

PCDDs PCDFs PCBs

9 128 AXo CtS lstEo FXE IZIA2. (10H)

i) 2,3,7,8-tetrachlorodibenzo-p-dioxin
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i) octachlorodibenzo-p-dioxin
iii) 2,3,7-trichlorodibenzofuran
iv) 2,2'4,55-pentachlorobiphenyl

(Hint: mono=1; di=2; tri=3; tetra=4; penta=5; hexa=6; hepta=7; octa=8§;

nona=9; deca=10)

£)
V9o
Cl ¢ “l
o = cl
cl [0 cl
A cl

e

c
L 0 |
l
el 0 )
Y, cl cl
Cl
Cl cl

5. A8 3} (phytoremediation)2| 57tX| 7|%fQl phytodegradation, phytoextraction,
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phytovolatilization, phytostabilization, phytostimulation0i| C{sto 2tz 7+
252, (157)

g)
phytodegradation: 4/EX|7} S+t LGFE0/ 1 & LoJA 4ZX7} ZH/efE

220 o510 2ofEl= X
phytoextraction: £ L QIZEHE XEX7} S+0] =X} X
=
o

phytovolatilization: 4/Z2X7} E+2t LGEEE 7/FE

| FLE HiFdE A

phytostabilization: 4ZX7} 265l 4EFF &0/ EF Lf F=FE ZEIe0
LgEae H¥ESY O/EEHE HHAZI& A

phytostimulation: 4EX7f 2H/olE HEF §2ZF 28 U/YES &= S7/4/

7 @F=2Eo FofEE SYAZIE A



