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Table 2-1(1). Revised Standards for Effluents of municipal
wastewater treatment plant

T B BOD COD S5S T-N T-P L Rl
T (mg/2) | (mg/2) | (wg/2) | (me/#) | (mg/2) | (FN/mb)

SAAE |10 ©]3F|40 o[st |10 ol8t |20 o3| 2 |8} | 3,0000] 5

ZIEFA S 120 o]} |40 ©]s} |20 oI5} |60 ol3k) 8 o3} | (1,000018H
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Baffling Factors AEA 9 T2U =88 z7Ad we ey S
Table 2-2& =&F49 %79 w& Baffling Factor® el Aot}

Table 2-2. Baffling classifications

Baffling

. Tw/T Baffling description
condition

None, agitated basin, very low length
0.1 to width ratio, high inlet and outlet

Unbaffled

(mixed flow) )
flow velocitys

Single or multiple unbaffled inlets
Poor 0.3

and outlets, no intra-basin baffles

Baffled inlet or outlet with some
Average 05

intra-basin baffles

Perforated inlet baffle, serpentine or
Superior 0.7 perforated intra—basin baffles, outlet
weir or perforated launders

Very high length to width ratio

1.0 (pipeline flow), perforated inlet, outlet,
and intrabasin baffles.

Perfect
(Plug flow)
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Log Inactivation = Log N (2-5)
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o714, No= 7] v|AEFE
Nr= Aold & nAEFE
.. N,
Percent Inactivation = [1— N ]XIOO (2-6)
T

I 22, log inactivation® percent inactivation®] #A= tS3 2
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Percent Inactivation = [I—W]XNO (2-7)

or

Log Inactivation = Log [ 100 ]

100 — Percentlnactivation (2-8)

Log Inactivation®] ©whE Percent Inactivation® Table 2-3¢] A 2]3}
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Table 2—-3. Log Inactivation and Percent Inactivation

Log Inactivation Percent Inactivation

0.0 0.00

05 68.38

1.0 90.00

2.0 99.00

3.0 99.90

4.0 99.99

5.0 99.999

6.0 99.9999

7.0 99.99999
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- Bo] oy, ZeRoA FLAFY o] glomz A
Azt oF 3},
T olidsda, IR olsdAs o RAE o #% FATES
A B, AARAZ]F(WHO)E Chlorite® 200ug/ £ ©15t2 A 1sta
Ao USEPAdA+= 199839 Disinfectants/Disinfection Byproducts
Rule(DBPR)= A|7gste] o]4tstdae HZFL25A5=0MRDL)E
08mg/ ¢, AN BT E=(HWLIEEL S, MCL)E 10mg/ 2 o|8t= 7F
Ast Jot. v e FrFFd B FANA olitEg s
TUHFE 05mg/ 2 2 AT e, 19999 1149 47 1Ald ¢
sto] o]tEt A ALRTIES “olidstd A AN AEE St
oAt E AR oSt Aot O FAMEY F o] 10mg/lE EA &

E% /\]'%6‘]‘0:] O]: @-E}‘”:ﬂ_ ‘F{‘Xé Q 01 9}\ .3),4),16),23),24)

Table 2-4. Disinfectant Residual and Disinfection By—products

Disinfectant Residual MRDLG(mg/#¢) | MRDL(ng/ 2)

Chlorine Dioxide 0.8 0.8

Disinfection By—products | MCLG(mg/ 2) MCL(mg/ 2)

Chlorite 0.8 1.0
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Table 2-5. Physical properties of chlorine dioxide

Molecular weight 67.452g/mol
Melting point -59C
Boiling point 11T
Vapor pressure, 0T 490mm Hg
Solubility limit, aqueous, 25C, 34.5mm Hg ~3 g/l
Solubility limit, aqueous, 0~5T, 70~100mm Hg ~20 g/l
Solubility limit, hexane, 22°C ~60 g/l
Miscibility limit, liquid-aqueous ~60 g/1
Heat of formation 25kcal/mol
Heat of vaporization 6.52kcal/mol
Heat of solution 6.6kcal/mol
Molar absorptivity, E@eonm) 1,250cm ™M™
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9 WeQl ol AFALel chlorite®s] YA BLTE @ ol
228 448 chloriter WEA fdd D07 FLTh

o WHse) & HgAL e 2.

2C10; + 5Mn* + 6HzO = 5MnOx(S) + 12H" + 2CI° (2-20)

Fot FEAOR Ingd Mn'E AHAIEY B ouFIa:

2) 9] A3}(Iron Oxidation)

ol izt A Fe(l)E Fe(IDE WEA AsAA 2 FigEdos
AN, =3 T3k Abshel vl A2 chlorite® 2 d A3 vk
gt} ol gt Wkg o F WhgALS thg ) Zrh

ClOz+5Fe(HCO3)2+3H20 = 5Fe(OH)3+10CO.+Cl + H'  (2-21)
ghe FEHOZ Imgol Fe'8 AsiA7led "od olatsidas 1.2
mge| ™, o|AtgtdAe FUIEH 29E FE A= FHer By
o] o} (White, 1972, Knocke et al., 1990)

ol g daE AL AASE Hol F EHL oYX £Fd HF
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e AAEA gor, 1 Hd& {UIETY A @ HE a9 v
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AAsE, Ao Astz Waste g gols A5Ad wE2AT0Y

T, 1~5mg/29 TRHYY olAsdiE E coli % Bacillus
anthracoides®l| W8] &3#¢lo] B 315t} (Trakhman, 1949)

Ridenour®} Armbruster(1949)< 1mg/ 2 ©]8+¢] orthotolidine arsenite(OTA)
ZF olAtEd4Tt  Eberthella  typhosa, Shigella dysenteriae<}
Salmonella paratyphi Bl @37 & TAsF o, A3 pHeF &
EZAA Pseudomonas aeraginosa®t Staphylococcus aureus® H-
g43tE e OTAZF olstdAE ot FI7HAAC drha
Budgot, =3 ol AEdAE B osubtilis, B. mesentericus®t B.
megatherium%9 EBEAste] dLrRY o AW, Samonella
typhosa®t S. paratyphi®] B E 4Bt 3t dEH A
At
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Fig. 2-1. Comparison of Germicidal Efficiency of

Chlorine Dioxide and Chlorine
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o2l 7FA7F A5k, Chloride(Cl)$F  Chlorite(ClOz )& 59 F71E
I A 2R2EHY WS A FE EEAER Yedo
(Gordon et al., 1990; Werdehoff and Singer, 1987). X3 39 £7)
=243 e AL olidsdaE FAHA AL w Chlorite] A
Aol F8% 98 Igzm B o th.(Werdehoff and Singer,
1987).

Chlorite= 71229 &4 oAz rlud <rAstch. 2t

b

30
ol

o F8d2(0CI)7F EAE ¥ Chlorites Chlorate® 4t3ld <=
(Singer and O Neil, 1987)

ClO, + OCl = Cios + ClI' (2-22)
g, o)itstdae dF(AKC o8 EaEHAAG. o ¥ F3}st
A RS oliFAAE FATY HEF w FFo olizgae
Chlorite, Chlorate®] TZ=832 4&S vy, dutgdoz AF(HK)
< oA d A g o] Eofde MEE w&E delA Chlorated] 5%

= %7]_}\12_]_]:}1 OELE%X% 9)}]\]:}_'4),21),22)
2.6 o|xtstH 49 AxTE
ojAtEtE L] Ax WY olm eHARH F d#A Uk 2 W

S ZA WFH NaClOsg #dsto] Agaksts WE 3 NaClo.g Abshst
o]

o Azste WYoz TAFEd, A4E 4L 5 WES o us
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=
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rot
ol
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2 Agsle] Alzste RS 7HAd Ad3 He ExRE Alibo] 7t
T3 EE NaClOsE g-lste] Aaksts Wy nt AAHo|n <k s,
9 EZ9 NaClO: & o] &3l WHEe ofdlel 2o o|astgdas

2ol A& EE 32 AT feed system®] 2ol wak Direct

o
oz,

Acid-Based systems, Two-Chemical(Component) system,
Three-Chemical(Component) system, One—Chemical(Electrochemical)
systemo = o] A £ gtk ol o7 JHA AFHEE o] §ot

JusgLs Fo Austd o 2

ofAAATAY 4tz WYL g Zo] EFE & U

1) F714HHCL, H2504)e.2 4bstsle W
5NaClOz + 4HCl — 4ClO2 + 5NaCl + 2H20

10NaClOs + 5HS0O4 — 8CIO2 + 5bNapSOs + 2HC1 + 4H-0

2) AotFAaMUEE H FU)4 e gbstete WY

2NaClOs + NaOCl + 2HCl — 2Cl0; + 3NaCl + Hx0

3) 4aE Agksle 4y

2NaClOz + Cly — 2ClOz + 2NaCl 5°] 9lt}.

ol AIZEA WHd A= o' WHE ARESt=iF T feed
system, generator designel W&t #F-&EF F4HE<S ClOz, ClOs, CI,
C 59 AAHE A7 Holstm, & ol FAEE §dd dvt

U R ool ohe AJAkE o

F& u XA Gy T AshEge] o3 olitstd i Ax WHE

]

Yy
ot
o
B>
1o
r
o
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M
il
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31 28FAX
2 die oliEdae FAFHH HEAZY oE FUFTT(Total
coliforms) % < ukA| T (Heterotrophic bacteria)e] AAEE& A&7 AAE o]
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Fig. 3-1. Schematic diagram of Disinfection tests
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3.2 2

321 olitgt g a9 == (purity) B F&(vield) =

2+ @7eAs 84 g, AFEd FACd e oldANYEF

fl

(NaCIO)3 F47ACL)E o 88 TA7IA A4E o dsd s sl
o % % Fg Bate] 2AsAT
st BANNA ALY oAt FLEYY £E B FEe o

2454 49 &7, chlorite(ClOs ), chlorate(ClOs)9] =%, 2+

, ARILE2TE
of o8] ZAHAAY, &5 F Fgo] AEHL g3 2}
Yield= L
Cio,+ Cl0 5 +(8L42) cro
714, ClO; = ©]4tg a4 FE(ng/ )
ClOz = chlorite®] & =(mg/¢)
ClOs = chlorate®] 3 %(mg/¢)
67.45/83.45 = chlorite®} chlorate®] = #FH)
" clo,
Purty ==y T FACT Clo 5 + Cio; 10
o714, FAC = &8 ZHEL
(1) o]2tald agde T 2 ZF FEFh B4
o4zl d A& o TEE  FTApHOA A& st=  Iodometric
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(2) chlorite, chlorate®] % &4
olitst AL LAV AA AxE olitstd A8 A9 chlorite, chlorate?]
T+ U.SEPA 300.1 Ion Chromatography®-< ZFxdle] EA1skgit).
B Ado A ICY =L b 2o
Table 3-1. IC Condition for Chlorite and Chlorate Analysis

Parameter Condition

Model Metrohm~761 Compact IC
Detecter -

Pump Dual piston, Peristaltic
Suppressor -

Column Metrosep A supp 4 Anion

Eluent 1.7mM NaHCOs;+ 1.8mM NazCOs
Flow rate 0.8m¢/min

Chlorite, chlorate?] E&-8 92 4% 9 NaClO:2 NaClOs &5 Al oF
< ZZF Ab&ste] A=xste], 242 1000mg/ 4 & 7] EEEUoE A}
L3ttt 27 ZEEAoZRE A& FAVHE AMESte] ClO &

ClOs Z+Zh 1mg/#, 25mg/ 4, Smg/ ¢, 10mg/ 22 ZEERAS AxHS

315 olAk3}d A, Chliorite, Chlorate?] #4jole= HAHol Y} UVE
Aol A FstArt Chlorite ion lmg/ £ olstele 44 4AE AYL
313, Chlorate ion®] E4el& A¥stA7F ¢dvh od EAde B
7AiM dgd Ze WHoR o]is g4 FTEe Chlorite,

Chlorate® #4243t}

_26_



e}

H

]

?’l’ fe)
Chlorite®}

1

T

&

HAA7=E purge
WY Standard Methods%

.
4

[e)

=

9] Chlorite, Chlorate®] £4& $sjx 47}
ol 2

&9 Chlorite, Chlorate ¥4
HA =t

purging 5t % 2.1,
[e]

=

=

Chlorate7} #+&

3}o] Chlorite, Chlorate ion

22 ClOs

S

e % T MM_ dooE Mo T
0 \.lwm_u | 7L ‘LIL wAO ~
R U - MM %o F N
. i N IS
K oﬁ = ° Ma w_om CR mm
R S = H
o £ w BW H g7 @ o~
o8 o W T g o < o)
a_m Q < &m © o ) Mr iz
z Moo T
o 8 o Mg @I_M do
o Ao o ak > <3
i) L AT M of ok .
= .m MIM i = =l MH ™
bm o) 53 5 ﬁm Of ~ (i) Jl.._
= 5 o = e =
@ B 8 S I
vt = &ﬂ s ,AE mE vz}
¥ £ 0 Ta g
]
of T W W 4§ W e
Lo el —
T ok X X R o
I N =
* 3 oy oy o M
< SN (- b= B o <
e — o_ <
5 M L ——
ol o . ) g
= w ~ g5 5 POB
T o S B & i
= 32> 281 &
N A
> S o E W o g
NS ﬁm <o 8 4 omE w_ﬂ
Eom T m oW e
TR ox e v E o N
N : A S R S

- 27 -

skt

S

3

Al 3

o

tol %

71 4



322 £FHAE BAPAF H7t
= A7 AdE oistda & a5Fde} tEY ojitEda

AHEA B EHE wES-FAME (chlorite, chlorate)] AJAJ ool o s}ed
ZAEA T Ao ALEE olatsldA gAY FAHH HFEADL &
S48 249 2o,

chlorite, chlorate?] &%+ U.S.EPA 300.1 Ion Chromatography'#-<

A asle] BAsG 0 2 AHo] AL ICY ZAL oA M3t

—— y T

Table. 3-1% Zt}.  Chlorite, chlorate®] F&&94L 1000mg/ ¢ & =7

B oATM AR ARE YA S5FwAge) BRSE Ale
Ak olABILE FYFF FIAVOE BRI 4¥L dYn

A oldBG Lt By ALY FLE FEE

i

&to] Jar-TesterE ©|

s
T
g3kl 2¥e AAysact FEE EAWHE Table. 3-29F 2t

=45 =449
A . w7k AHE F AASE &7
SS TALATHANEH

Standard Method 5220C.
Closed reflux Titrimetric Method
= HPLC
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V. 2423

4.1 ol4t8 g 49 ¢ = (Purity) B 48 (Yield)

A 7] el A

-
=

s

°]-&

=
=

(NaC £ Op)3 HAa7F2(C e o)

4

ol

A

o] &=, chlorite, chlorate

zo oje AA oA

h=|

\_ﬂ\qlo

Hr
;OO

N

chlorite,

=}
=

R RN e

F 374

ol A=

alg]
A

o

chlorate 2]

1 4,519.0mg/ £ & YERRRA M,

—~ =

HA 4,451.0mg/ 2

S
TEE

g

chlorite(ClOs )5 =

Qi

|4 55mg/ ¢ ~ F o 183mg/ ¢, chlorate(C ¢ O3 )%

1w =7
T 8

uF

L

ST R

HER A AT =g

Aare 0.02mg/ ¢ ~ 0.0bmg/ ¢ 2.2 A wFo] of

2 1090mg/ ¢ ~ A 119.0mg/ ¢

=

4,487.0mg/ ¢ ©]™, Chlorite

L
TFEEE

3

3z

IR

}1\_]:

]

(o]

o
11.4mg/ ¢, Chlorate 113.5mg/ ¢, 8] ZFAae 0.037mg/ ¢ & VEFE T

ol
ol

& &

ﬁ.\.ﬂo

o
i

o

~
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5000

Chlorine Dioxide Conc.{mg/l)

4000

cio2(1) Clo2(2) Cl02(3)
Chlorine Dioxide solution

Fig. 4-1. C 2 0O; concentration of produced

chlorine dioxide solution
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cl02(1) Cl02(2) Clo2(3)
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Fig. 4-2. C# 02 concentration of produced chlorine

dioxide solution
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Chlorate Conc.(mg/))

Clo2(1} Clo2(2) Clo2(3)
Chlorate

Fig. 4-3. C/¢03 concentration of produced chlorine

dioxide solution

0.06

0.05

Cio2(1) Clo2(2) Clo2(3)

CEIF LIPS

Fig. 4-4. Free residual chlorine concentration

of produced chlorine dioxide solution
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412 Aatg olatstd A g9 ¢ 2 £&
411004 BA" 7t §5d 5

g7, AAE 3717 o)At
A7 oldstdA &)Y BT F& 2 =58 47 978%, 97.3%
oz Yelhgon olxads §A(2)& 98.0%, 975%, oAtz ds &
N3 A 97.5%, 97.0%= ettt 37HA olibsd A gl FTF

Fe 9 £% ag=ze &3 2

Chlorine Dioxide Yield(%)

cloz2(1) clo2(2) Clo2(3)
Chlorine Dioxide Solution

Fig. 4-5. yield concentration of produced

chlorine dioxide solution
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Fig. 4-6.

chlorine dioxide solution
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Table 4-1. Characteristic of sample (secondary treatment effluents)

Organism Minimum Maximum
pH 6.9 7.3
2% 11 15
Total coliforms 50MPN/m{ 1600MPN/m{,
Heterotrophic bacteria | 10,000CFU/ m{ 19,000CFU/m{

422 F A (Total coliforms)e] AAZE

ojtstd gl Fl® 05 1, 1.5 2.0mg/ ¢ £ 247} 10, 20, 30mino
= AAstd HEAZ 23, FYUFE 05mg/ Lo ME HFEFAZo] et
943, 98.0, 98.4%9 AAES YEUNLH, lmg/Zlx= 99.0, 996,
99.9%9] AAEE, 15, 20mg/ 2 olXe HEFEAZE 10minoll A 99.9% <]
AAEEL YEFY I AEFA7F 20min o) Aol A= 100%9] AALS e
At ozt A &HY FUFHH] HFAI WE AALE 2HEE

ge3 2.

=

160 . - 100
140 ¢
140 | 190
£ 180
S 120 b
2 170
= 100 + T 460
¥ ek W 50
Hogo L T 40
K0 a0
5 40 |
o 420
20 / 8 2.8 2.3 110
0 & I — : s | 0
0 10 20 30

& A1ZHmin)

Fig. 4-7. Removal rate of total coliforrns by

contact time (C 20 0.5mg/ ¢)
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150 +
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2.8 1.1

0.23

50 /
0

0

Fig. 4-8. Removal rate of total coliforms by

10 20

B % Al 2Hmin)

contact time (C 202 1mg/ ¢)

30

350
300

300 +
250 |
200 +
150 +
100 -

0.2 0.07

-]

0.04
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50 | /
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10 20

HEAIZHmin)
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Fig. 4-9(1). Removal rate of total coliforms by

contact time (C 20> 15mg/ ¢)
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350 » © * 100

300
300 - 190
= 480
S 250 | 470
o —~
S 200 | 1808
;; 4 50 om
EJ 150 + 440 ::__
K 100 | 430
#o -4 20
50 +
0.13 0.07 0.04 110
O & L 1 It 0
0 10 20 30

T HA[ZHmin)

Fig. 4-9(2). Removal rate of total coliforms by

contact time (C20; 20mg/ ¢)

A} WEA ol e wet £
WAF T AAL] FARAT. FYFY JF02 050/ LA F
h98.4%2] AAEL B v Ing/ LM E 999%9 AALE BY

ov, 15 2.0mg/ £ ol M= SAAE] 100%9] AAEES Hola Ut

4.2.3 4 w¥A| T (Heterotrophic bacteria)®] A & &

drbA e A5HHLS 4419 FHFTE L =043 FdaA T35
Rom ZAie vy 2ok FUEE 05mg/ L oA HEA T e
96.1, 98.0, 9B 7% AAEE YEMN ST, Img/ZAA= 99.7, 99.8,
99.9%¢] AALE, 1.5 20mg/ 2o AE 999, 99.9, 1000%2] AALES
e olitstd A & FART HEAIZe] mE AAE 2

T o3 2
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.;EJ 2,000,000 L4 I
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% 1,000,000 + 4 20

500,000 / 171,000 85,500 57,000 1 10

0 {> & f m— | L ' 0
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FEA|ZHmin)

Fig. 4-10. Removal rate of Heterotrophic bacteria by contact

time (C 202 0.5me/ £)

4,500,000 ° ) o

4,000,000 + [

-4 80

o 500,000 4161000 170
S 3,000,000 | 0 g
& 2,500,000 | 5
™ 2,000,000 | o 7

% 1,500,000 | 1®

ol

1,000,000 } 1%

500,000 / 11400 6840 ase0 110

’ ) | ‘ 0

0 10 20 %

H & A ZH(min)

Fig. 4-11. Removal rate of Heterotrophic bacteria

by contact time (C£0: 1mg/ ?)
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Fig. 4-12(1). Removal rate of Heterqtrophic bacteria

14,000,000
12,000,000 F
10,000,000 |-
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6,000,000 -
4,000,000 -

2,000,000 - /
0 & L
0

by contact time (C 202 1.5mg/2)
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Fig. 4-12(2). Removal rate of Heterotrophic bacieria

by contact time (C£Z0; 2.0mg/ ?)
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AdtMFe 258 FUHF VIFo2 05mg/ L oA FHH98.7%<]
AASES BRe™, Ing/LoAXE 99.9%2 AALS, 1.5 2.0mg/ ¢ A
< YEHUYA Y A ey srERelE

olatstdaE FAH HEFE A EAHE A
AEH AR AgolH,  olxgdad  F o4 E
Chlorite(C #O2)2}  chlorate(C ¢ O3 )7} Ut

7+ FYTEY HFATAA g T ANEE AFHA
Chlorite(C 2Oy )2 chlorate(C /¢ O3)8] 5&&

o] 4k s} g A8l o FAdF= wEkA = Chlorite(C £ Oz )<}
chlorate(C403) EF S7IFAE BHov, AFA|7e mE Z+zhe
TEE 2 YWgE Rolx ¥tk Chlorite(CL0r) AEHS 7
FAF A HEAZE 27] 5min7tA HT 0086, 0.266, 0.38mg/ 4 =
F7tete FAE BAom, O o HEANAAE A Wt gle
Roz yYeElgth. Chlorate(C£Os) AA#F 3 Chlorite(C ¢ O2) %
AR 2 QEAZE 27] SminZbA BT 0051, 0.212, 0.353mg/ 4 &
F7tete FAE BYor, O Fo JISATAAE AY Wit gle
Aoz uyelgr ol USEPAYA A5t gl Chlorite®]
AN ErE(FANLEEZDSE, MCL) 10mg/ 2ol R vlAA Eae
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=] A~ = Y. =
A SsEEAgdy  a5¥HY oisda
5 SE.O [e]
AZe g FEFE WA @gS A= Aady. 4 FUEEY
7kl w2 Chlorite(C £ 02 )¢} chlorate(C£03)¢ 5=
o]
= Ye3 Zroh
0.5
W e e v
0.4 4 -//IV‘ ———————— -~ 4
.//
= 4
?EJ) 0.3 - /‘)/
:{ /,'// @ e @ e @
o "/ 0
8 0.2+ 7// S °© 2125 ?;}sppn,:m
2 e ——-y——— CIO2 1.5ppm
8 _// . — —go—- ClO2 2ppm
5 011 © -]
s.0 -
0 s 10 15 20 25 30 35
contact time (min)
Fig. 4-13. Production of chlorite by
contact time
0.5
P oo e -
0.4 - /
= /‘/ T - ———————— k4
2 03 ya y
g ./
8§ o2 y @ ® ©
% S - —o—— Cl02 0.5ppm
3 /.// - @ ClIO2 1ppm
S i R ——-g-—= ClO2 1.5ppm
S - ,4/ g = ClO2 2ppm
Y2 Lo
Vi
0.0 /
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contact time (min)

Fig. 4-14. Production of chlorate by

contact time
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44 2 - 47e Absho] og xA}

B AN AR ABE YA H5F2ANGY BRLE AES

o|Abstd A FUFL 05me/ ¢, 1mg/ ¢, 15mg/ ¢, 2mg/ 4 22 3+F 1L,
HEAZE  10min, 20min, 30min, 22 3t
D2 AA A
oy A8 7] # FEE 0.7029mg/ ¢ ot} olatatd 49 FUBE
d, HEANE AAFES AAEL Table 4-29 2o}

Table 4-2. o]3tst g 4o o3 Ao AA ds}

Ol ALBLE AT =
] I_Q_D—L—O %‘j%l\]ﬂ‘(mln) E(Fe)
(mg/ £) 5 (mg/4) A A & (%)

10 0.3142 55.3
05 20 0.2709 61.5
30 0.2059 70.7
10 0.1346 80.3
1 20 0.1153 83.6
30 0.1091 84.4

10 0.1266 32
1.5 20 0.1082 34.6
30 0.1043 85.2
10 0.1217 82.7

2 20 0.1055 85
30 0.1037 35.2
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9| Table 4-2¢4 HE zo} o] o]itstd Aol FE7F 0.5meg/ 4, 1
mg/ £, 1bmg/ £, 2mg/4 L o, ZZte] Hol AALL 80.3%, 84.4%,
85.2% , 85.2% o|T}.

AN B9 oF Imge] o]BtEATt 1ngd] Fe'& AbshA] 714w
AAtgel A8 Ao olstdart A A BAstE Axke] of
Uk e o3 FEo &ty i e Ze ZFE vl
Ao g AsdEd.

Al A2 I 27)FEE 0221ng/ 2 olH, o)Alsd re] F%
Td, F2ANE AAFEZY AAELEL Table 4-33 7t}

Table 4-3. 0|23} G 40 93 Fzte] AA W3

ALl Ax
ol FLATE 92 A1 7H(min) %ZH(Mn)
(mg/ ¢) S5 (mg/4) A AL (%)
10 0.1942 12.1
05 20 0.1524 43.3
30 0.0852 61.4
10 0.0891 59.7
1 20 0.0641 71
30 0.0588 73.4
10 0.0646 70.8
1.5 20 0.0524 76.2
30 0.0505 © 771
10 0.0600 72.8
2 20 0.0370 &83.2
30 0.0493 777
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9| Table 7-2014 ®= =Bto} Zo] olitstd 4] F=7F 05me/ 4, 1
mg/ £, 15mg/ ¢, 2mg/ ¢4 W, Zzte] Hdl AALL 61.4%, 73.4%,
771% , 83.2% olt}.

RGN B oF 2.45mge] )3 A4Tt 1mgo] Mng & AFSEA7) A
gk AA S A8 Alole oladgdart Wk AAC B

of ofgt thE ojg R Eo] g7 Qi $e e AAE Y
He Aoz AlgdEo

45 CODAA € SSA A digh A

o4&t
A HAEY A4 H F£FY CODAES AA, 2F @A FT &
Ao AATL o] FoizH.

oyl oM FAstuA e AL oldEdze FAY, HEFAIZ
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lo
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filo
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)
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rl‘l‘.
olo
2
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E COD¢ SS9 AAE ZA3 A}
CODZAe] AHg¥ ®¥-e USEPA Standard Methodd2] 5220.C.

HHE THLETAANEEHE FIE st 42 1At
ojxtstd & FURHES 05me/ 4, lmg/ ¢, 15mg/ 4 &2 3L, HEFAZE

lo

2 10min, 20min, 30mino. 2 3Jth. 27| FE AATEE 7429
FA gy HEAZ wEtA 33 olAE A HawEe AAE

2 =451, 2%E e 2.
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1) COD #AlA A
a9 Fggol 05m/¢ L W, A7) Bz WE AR
T¥& 184mg/¢ ~ 20.1mg/ L ol™, AAEL 102% ~ 244%

olth, FUEEI) Img/ 29 ABY 27| EE 149mg/¢ ~ 169mg/ 2,
AAEE 114% ~ 222%°|th. FUFE7}F 15ng/ 2L o], N5 27
F5E 282mg/f ~ 304mg/l, AAEL 172% ~ 237%°l%. F45

T, AEADY e AAE 2Y=ZE ey 2ol

25.0 30.0

200 ¢ _,_7@— 1 25.0
w """ g
o o 420.0 o

% 15.0 + o i
i 4 15.0 ¢
# 100 - 1 10.0

5.0 - -3 -y —a—H A8 160

0.0 ‘ ‘ 0.0

10 20 30
& & Al ZH(min)
Fig. 4-15. A=A 7] w2 CODFXE W3
(C102 conc. 0.5mg/ £)
20.0 | 25.0
i

15.0 i 1 2.0
—_ I i R
g x 1 15.0 &
[=)]
€ 100 I j? w
|-H | =
. | 1 10.0 %

5.0 - EIE & A AEE s HAE 5.0

0.0 0.0

10 20 30
& A ZHmin)

Fig. 4-16. HAZA|7to] @2 CODF X W3
(Cl10; conc. 1lmg/?)
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35.0 25.0

30.0 = ;

050 | -5 20.0
ézm M {mo%
W 15.0 1100 &

10.0 .

5.0 ——- 27| B E —e—HHEE —a—HH g 5.0

0.0 l | 0.0

10 20 30
& & Al ZH(min)
Fig. 4-17. AZA 7 W& COD¥ %= W3}
(C10;2 conc. 1.5mg/ 2)

9 2z ZH4E B FUFE, ASAT 0E AAELS

~ 244%°1v. SHARE Il & F Sixo] olirsdAe FYFol
7t meEk 10minel M el AALL F7FsHA T 30mine] A A&
79l 2o

2) SS AA A=
SS9 Ao ALEHE ol dAe FUFH HEALL dolA AF
& Ehot 23, 439 A Table 4-49F Zt)

Table 4-4. o]3t3}d 4o 213 SS AA W3

i R TR - Ss*aﬁ:i}i
(mg/j ) 133 = ] {F(min) §7JH;§/€_“Z§> = X‘ﬂ 72;5/’% 33 = Zﬂ 7_‘%(%)

10 4.7 3.7 214

0.5 20 8.7 4.3 50.0
30 3.7 2.7 217.3

10 6 4 33.3

1 20 9.5 6.5 31.6

30 7.5 4.5 40.0

10 7 4.5 35.7

1.5 20 7.5 3.5 53.3
30 7.5 3.5 53.3
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ZHE A3E dHEH UHFe 27|F5EE 37mg/é ~ 9.5mg/ ¢ o]
A, AALEL 214% ~ 53.3%°lth. FUAFEI ZoldSFE AALEL

ol AT AEA ] BE AALS] WHE FAaAY gasE A

oAt E AE FUFH HEAoE BFst AL stgm, F9
olatzl A Aot At AlB e #dd HES 95t Jar - Tester®: ©]
£3t] A =

g2 APt HAewe SAHL bmg/fd ~ 20mg//4 ¢
standard solutiong %E&9¢] HPLCE ZAs3slo HA =
A A7y A2FZ el B47)719 2AL Table 4-59 2
=3

Table 4-5. HPLC9 #4 =3

Parameter Condition
Column phenomenex(250x4.6mm, 5Smicron)
Mobile phase 55% Methanol
Flow rate 1.0 m¢/min
Injection volume 504
Wave length 260nm
Detector UV/vis
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Ao AER AEAEY TEE W0mg/ Lo, N5 AZRE FF
ol HeEs EFSIY 10mg/l TELAE TEY AEFHAT. o
Arsldael FUFHL Img/l, 15mg/ 4, FEFAZEE 10min, 20min,
30mine 2 Ak FUFHe] Img/L4 € W, AALEL 15% ~ 32%0°| 1,
ZFA%o] 15mg/2 L W, AALEL 22% ~ 38%°lth. AlAEo] A&
e olatstd A FAF HsiA HeY FE7F =2 d Ao

23 ag=ze v 2

10 40
B
= Bt 130 &
D 8 =
£ {20 ow
H 4 =
Ho 21 110 &
! —t— BT ——HAE
0 . . Q
10 20 30
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Fig. 4-18. HAZ A el mg 3= W

(C102 conc. 1.0mg/ 2)
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% 2 Al ZHmin)

Fig. 4-19. HEAZkoll & =9 W3

(C102 conc. 1.5mg/ 2)
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CODcre] ®ste] A§ FAFE, AZSAZRA @& AALL
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Abstract

A Study on Disinfection Effects and Advanced
Wastewater Treatment on Water Area of Public
using by Chlorine dioxide

Jeon. Gun.

(Supervisor Park, Ju Seok)

Dept. of Environmental Engineering
Graduate School of Industry and Engineering

Seoul National University of Technology

Water of public is in a weak position by urbanization and
population growth of modern society. Pathogenic microbial
propagation by water pollution becomes reason that cause
waterborne disease, this means existence of pathogenic coliform
bacillusor virus as that detection of coliforn bacillus means fecal
pollution.

Hereupon, our country formulate a long-term practical plan for
effluents of municipal wastewater treatment plant as new resources,
and established newly item of total coliforms along with T-N, T-P
standard reinforcement of effluents standards of current municipal
wastewater treatment plant, and introduction of disinfection

equipment is examined actively to coincide to revised statute.
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In this paper, it's studied about formation availability of reaction
by-product (Chlorite, Chlorate) and disinfection effect along with
application possibility of sewage effluents using chlorine dioxide
solution.

The result of calculating produce yield and purity of 3 chlorine
dioxide solution produced in chlorine dioxide generator, the produce
yield is appeared by 97.5%~98% and the purity is indicated by 9
7% ~97.3%. Dbesides, the concentration of Chlorine dioxide is the
minium 4,451mg/ ¢ ~the maximum 4,519mg/ 4. As a previous report,
Specific produce yield of produced chlorine dioxide from chlorine
dioxide generator must be content with over 95%. Therefore, when
look at this study’s the produce yield and the purity, specific
produce vield is pleased.

In case of "Fe”, injected concentrations of chlorine dioxide are 0.5mg/
¢, 1mg/#, 15mg/ ¢ and 2mg/ ¢ and contact times are 10min, 20min
and 30min. The maximum removal rate on each concentration is
80.3%, 84.4%, 85.2% and 85.2%.

In case of "Mn”, the maximum removal rate is 61.4%, 73.4%, 77.1%
and 83.2% on same conditions with iron.

According to CODcr change, removal rate is 10.2%~24.495. As
increasing the amount of chlorine dioxide, removal rate is increased
in 10min but is almost equal in 30min.

Change of SS is 3.7mg/ ¢ ~9.5mg/ ¢ and removal rate is 21.4%~
53.3%. As injected concentration is increased, removal rate is high.

but removal rate is tend to increase or decrease from contact time.
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When injected amount of chlorine dioxide is 1mg/.#, phenol removal
rate is 15%~32%. And when injected amount is 1.5mg/#, removal
rate is 22%~38%. Removal rate is a little because concentration of
phenol is higher than injected amount of chlorine dioxide.

Although result of lab-scale is this, In field plant application
consider baffling factor(Ti/T) so variable Injection concentration
and contact time. When field plant test, we will know the best

injection concentration and contact time.

Conclusively, a chlorine dioxide is considered that it can have

application possibility that is enough as disinfectant that is used in

disinfection process of municipal wastewater treatment plant.
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