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Disinfection & Removal of Phenol by Chlorine Dioxide

HSP - ZI8|& - AT - ABU* - R SR**
Jeong, Seung-Woo, Choi, Hee-Chul, Kang, Joon-Won*,
Kim, Jong-Bae*, Choi, Seung-il**

Abstract

The effects of chlorine dioxide on the oxidation of phenol and disinfection were
studied in the various test water conditions. With the 0. 3mg/! of chlorine dioxide dose,
the spiked phenol(initial concentration: 0, Img/l) was completely oxidized within 10
minute. The removal rate of phenol was much faster in distilled water than in ground
water and filtered water. The applied dose of chlorine dioxide concentrations higher
than 0.2mg/l was sufficiently enough for the complete oxidation of phenol. However,
with 0. 1mg/! of dose, chlorine dioxide can oxidize only 20% of the spiked phenol.
The reactive substances present in test water may influence the chlorine dioxide
demand in water. pH effect of oxidation rate was also investigated. Increasing the
pH, the removal rate of phenol was found to be incresed.

The disinfection test of chlorine and chlorine dioxide were conducted and compared.
The lethal effect for the both disinfectants are similarly powerful. The time for 99%
inactivation of E. coli was obtained within 120 sec with the 0.2mg/! of each dose.
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off 335Xk pH 8.50] 4 9] 42 HOCI v] &
o] 8.72%¢°l EH3}7] #Eolct. zEx Ade
A7l Fell glo] olastd 4 mAE AZY
amino acids® W3tA A A zu T2F H3A7

7] Bohe A §A7AE Wl s vy E
& A A D

AFEFA QAR olagdaE 4TF F
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A =9 dolgle oA £E AANS Yl
IM Na,SO; 0.2mlg F¢ &},
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¥ 12 Amperometric methodo]] 2}8]4] o] 4t
B a D7 AzE Yok o)igda
FEE EAF Aolth o] W) 23 ClO,9}
ClO; A gl = #4171 gl Cloy o=
PHE 0.174A] R 5Fofok & o3 go] ulzn
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o] EL AL Wslal ClO, 1, 100~1, 260
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4.2.1. HAAge] =g o] Astd 49 =4 A

ol Azt 49 A3 HFNE A FFF, 4
FAY Ay, AFAFF AAFE QAT
e sl EAA E3AE YA A o Al
AEFEst F0.1mg/l HEE Fen o] 43}
dav FE7t 0.3mg/lE 28 FYF A 7]
& dE vE A43E BAAT ojAsdL£E
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Ex0]7] W Folrh

29 5% ol4dd4 0.3mg/l, ¥ 0.1mg/l
FAA Z+ AGFA Y s AASEE =4
& Aol

SHTAAE A& ojAstddnte] ugg
7] d gl FHFAA R wE AA S
5 Holx 3. AFAzZ 5E AAE F=
0.1mg/l8} slgo] fAF AAHA}. A9
Aol ALE ojasld 4L 9 o 108 F
A3 AASASL. ol Astget o FHeel o
Agtd 4 g o] EAn AUl Aol FF
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AR 5 7 AT HE ojAsldaY A EAASE

TEY ¥ =8 AgEEE Holw Y. 2
2|32 AFrutE o deo A AALEs gt
=2A vev 108 Fel = 0.005mg/l A =9
d o] AEF}Z AU o]E Mol 4FASH
A2 A7t o)Azt b g o] WA B
T+ ¢+ A

wEtA AYA TN A B F AE w7
szl A ol Asg L A4HH L e 3
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T AUt

22 I oA Zukslel o8 ekA B
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4.2.2. o]atEd 4 FE W3l wE #EA A

AFAYq Ad4E dAFEtn dAEFs
0.1mg/le]l A FYF=E 0.1, 0.2, 0.3mg/leo.
2 HIAAE & Azl & HEAA 2
HrAatg e 29 6L o)Asda FUYFE W
3ol FE AALEZE =43 Ao}

FYST 0.3mg/l A 743 wlE AALEZE
Holn ¢ 10% F EE dHFo] AAHANLE &
T ok o Agd4 FUFE 0.2mg/le] 4=
0.3mg/l RotE 47 =8 $5 & Ve A=k vt
SA 7L 10~15% Atolo] EE s Eo] A AHY
oz FYFE 0. Img/lo) A £ 208-7k9] 1l
SAZLEL 30%9] Fe AAELE Yehilz
o olE AdjFddEe A3 dAEAQ HE
o] o o] Al 49 A3 -& 83 E fUE Y
7180l EA T 9le] 0.1mg/le) ol sl &

140

O c102 0.1 ppm
20k 4 102 0.2 ppm
10086 2ci0203 ppm

Phenol conc. (pg/l)
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7t HEg A 5 Foz vE
ot Zlo] e,

APAFS o] asld 4 FYFE 0.2mg/l3 0.3
mg/lo| A o} A ALGET} A v &EA vebde
o]& 0.2mg/l9] A$= A5 olAsdL &
Tl ds 8 Fds=t 2 5 AT A
Absta Qlet, zEjm ¢ Ao | AF HAAE
ol A vrebd] Zeo] A dprot of el sl FALE &
=7t A9 vlx3HAl vebv 7] W Eell o
9 %5 olAstd & 0.2mg/l FA #HE A
Adle HEA 7 Qodet B,

2822 4FAY A5  4FATHE o
Hed g4 SgEd dHA o)A daE
AH&E 79 0.2mg/l o] o] FS]= o] Aok 3}
HEE- Al ZEE 1048-0) 49 A& A e 7HA ok e
Aoz veyrh

4.2.3. pH #3le] o2 s =AA

o] A3t 47} pHoll W3t WA gz YA
ol 44 F AL HrEs] 8 AdsE A
G 23te] pH wWglo] g o]zt 4 AsH &
H7retAch pH7.301 5w A 3ol 4 YE
F3 d4bE AHS-3to A 3tee] pHE 27} 10,3,
4.002 A3t A3 JAEL L A 4
Zolglz WAEEE 0.1mg/lo) et o] A3td
a9 =Wl 4842 0.2mg/ls} 0. 3mg/l A}
olg] o]7t AL gle Aoz ne pH AFY
ol Asld 4 FYFEE 0.2mg/lez AAINH
o 29 7& pH H3le] & HEAA SEE
EAF Aeolet

PH 7.301 A& ub-&A 7k o 128-F sl &o] &
A3 AA=FAAT pH 10. 31 &= Ea S}
453 wepAA 3BF BE dH&o] AASE Z
Hg 43t g noFeh. ze v pH 4. 0014
T % 20% % AAEE B o]isd4e
A E43tE & pHl £ &F5 L2t whas
dojutE Aoz vyt

o] Aztd £ 9 A pH HEFF WS
FEx7 wzA devde AL g9 H sh Fel
A HE F Ak ®

k
ClO,+P~——[X"]

ks
ClO,+P —-[X]

Phenol + 2CIOziProducts
P : phenol (C;H;OH)

P-  : phenoxide anion(CsH;0™)
X, X- : activated complex

k.Ka

[H*]

k, : Acid dissociation constants of C;H;OH
o] FasHE AA LASELTF bt 949
kot ko] Fog o] TN, 7] A ki pHel
A o] 4A3A vebvpA|ul phenoxide anion
of 3= kL pHIt REFF HAXA 5
22 AAAQ #HEEdl FEATF AoAAA
H}.

o gstdae pHel A4uglol FHeAsA A
48 F vtz HoA YA AP A5 @& pHel
Ae #Ewe ASA AL AL HA Gyt o
2g A7t el AALz Qe Pl Fl
AN sl Eolnt FaA AQQA 234 Feod
e dA3EAde dAs FE5HE A4 e

kz_—_kb+

N
(=)

Ao dAE Foz o Hrd melol &
Aol

43. &4 =
DFEAFZANA QLB w2 Aol A o
F+E AT R 3o E colis F9, o) A3q
49 2553345 Prh8l 2k 2Els g49
2F5a%s vadld AL 29 o4k
dd4 A4 7teAE Fohedoh

120
S 100
=T}
S
~7 80t
¢ OpH 7.3
8 60 *pH 4.0
35 #pH 10.3
é 40
Q.

(=]

‘ 3
0o 2 4 6 8 10 12 14
Time (min)

38 7. pH Wale RE o484y dEAAEE
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4.3.1. olAsld & Frw3st E. coli A7

E. coli FE7t 120,000cfu/mls| =% A+
of Bhepoll E. colis FUT F o)Asd 4 F4
% 0.1mg/ls} 0.2mg/lo A8 AFEEE 3=
At 29 8L Fxol Wi E. coli A%
EE B Fx gl
o] A3l & F9FxE7t 0.2mg/ldw = FEA
2% F E. coliz} $+A 3 AHEE RA " 0. 1mg/!
gAel & AFA 7 300274A 5 AESHT S
£ F At oA A A A E B
o] 0.1mg/lo] A2 #HEAAL 30%] E743
Az} o] AFAME = &S} ¢ 43
Ao 2 vetyirt

2 B2 AFATEY A S ojAsdaE A
TAZ AH437] Yl A= 0.2mg/l o] Fo] F4
Hojok 3z HZA 7k 1% o] Ae] Hojof 3
T Aoz vy g A5 Ad=
o4t A £ F AHEE wo] o] e FYFEJL
AEd + U& Aoz Audr)h

4,3.2. pHH 3¢} E. coli A7

L7474 3 pHE 852 2Ad F
E. coli?] AFa5E 71t A k. 29 9o pH
73} pH 8.5 48] E. coli AFEFAE v zd}
%ot

pH 8.59] A% AFEE7 o $ waA e
v} 60&0) ) (30~60&)e] AFol %z rh
ojg} & olf& E. coli 5 v|AEELS AA
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