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Abstract : Laboratory experiments were performed to investigate oxidation system using ozone and hydrogen peroxide for
treating water contaminated with phenol. We were able to greatly improve the oxidation efficiency of the aqueous phenol
using hydrogen peroxide and ozone. Two methods were compared and analyzed in this study. In the consequence through the
methods, we concluded that the O:/UV is superior to the hydrogen the results. The decomposition efficiency of aqueous
phenol by HyO,. was exceeded at 83.3% in the concentration of phenol, 5, 15, 25 ppm, respectively. The rate of
decomposition reaction by H20,. was very slow. In the occasion of the fractional life, it was determined the value that
1.61x10°(/mol)" ' *sec”’, 3.75x107°(Vmol)*™sec”', 4.11x10”°(Umol)' "sec™’. The rate of decomposition reaction of aqueous
phenol by Os was fast compared to the H,O,. We concluded that the O; method is useful with the consideration of the reaction
time 30 minutes. In the occasion of the fractional life, it was determined the value that 1.094x10™(V/mol)**sec”, 2.1x10*

(Vmol)**sec”, 7.22x10™*(I/mol)'**sec”'.
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Fig. 1. Experimental apparatus for the reaction.
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Fig. 2. Decomposition of phenol as a function of hydrogen
oxide.

30

Iy
@

Concentration, mg/L

T e e o iy 0
e el s P s et e s Y e g
T T T

0 2 4 (] 8 10

Time, Hr

Fig. 3. Decomposition of phenol as a function of reaction
time. phenol concentration.
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Fig. 4. The results of calculated kinetic constant by
fractional life method.
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Fig. 5. The results of calculated kinetic constant by irre-
versible trimolecular-type third-order reaction.
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Table 1. Kinetics for phenol destruction by hydrogen oxide
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Fig. 6. Decomposition of phenol as a function of ozone
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Fig. 7. Decomposition of phenol as a function of reaction
time phenol concentration.
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Table 2. Kinetics for phenol destruction by O/UV
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4. 4 B

B d7e 494 348 dEe JAsr) 98t 4
3AQ H0:910/UVE ¢ 83t A T3] g Z&A
< ¥a 4% A 288 oed 2o
1. 2H81AISl Ha0:9) OyUVE ol83ly #HlEse & 2

T A2AQl H0, Bl OyUVZE 848 o A|A &gl

258 Aoz JEhgt
2. WlE9 ¥x71 5, 15, 25ppmollA HEE E3Etr] 98

H0: 848 0.1~ 1me(0~357ppm)E WZAF|HAM F9

H9E W HE9 X7 25ppmoil A 93.8%, 15ppmoi)

A 92.1%, SppmoilA] 833%E vlelgon, zhzhe] A%

5 H0,89 143ppm o] H7MA XE] &&o] AY

A FAE AeE Hol B AP AT HE

44 F= HAUolM H0,9] HPFFe 143ppmo.

=2 dgdd.

3. HES XEsrl 3 H0.8 AT AS we&xv)
W Z7] Wi EEFEHoR AN AL Zz,
1.61x10°(/mol)"'”* sec”, 3.75x10°(Umol)*sec”!, 4.11x
10°Wmol) ®sec’' 2 2o, w7ty 33k o
Z2X% A Zbzh, 2.5x10° 8.96x10%, 7.05x10°(/mol)
sec' 2 25 o)

4. HEY FEI} 5, 15, 25ppmoll A HEL Easy] Y8
Oy/UVE A28 2% A& &o] HEsE 25ppmollA
83.68%, 15ppmolA] 77%, SppmolA 763%E e
ol H,0000 HId] Al E-go] BA Reolrle 3t ukg

10.

11.

12.

AlZro] 3089
1 Algdo)

A& B

3 & HPa &G

ofy

S AYs] d8 OJUVE ST A9 wesEr)

H0:0f wls] ol $- W=, Egsgyes ANg 3¢
Z4z}, 1.094x10"Wmol)*sec”!, 2.1x10* (Vmol)***sec’,
7.22x10*(Umol) *sec' 2 ZR Yo, H7lY 3xjure
oz Z2A% AL 4, 3.03x10°, 4.99x10°, 1.35x10’
(Vmot)’sec”' 2 A=}

EDES

HAY, 2F0:)2 ol &3 FHEF HYAEe HE
Abel A, oA 88 <] 15(3), pp. 70-74 (2000).
AR, 8L o4 FAF LFT]ONAHE A #3F A7,
o] 21 4 82 7], 16(2), pp. 9-16 (2001).

olZdd, H&AY AR BRATF, FHHBF
o 78 B 714, (1990).

Motoyuki Sugano, Rieko Ikemizu, Kiyoshi Mashimo,
Effects of the oxidation pretreatment with hydrogen
peroxide on the hydrogenolysis reactivity of coal
liquefaction residue, Fuel Processing Technoingy, pp.
77-78 (2002).

Keith, 1h, AIChE Symposium Series Water 77, 209, pp.
249-258 (1981).

Algs, AAYE, TFAHL o]§F Trichloroethylene
¥ sgo AHZ(O) 04UV, HOYUV H3 F4o
2), gigrgF 3813 =), 17(12), pp. 1189-1198 (1995).
FAHE, #4E, 29%, o/HF, v-AE o)8% HER
& wW7VJZE. J Korean Ind. Eng. Chem. 11(6), pp.
586-590 (2000).

Robson, C.M., article from an unknown source, (1983).
Glaze, W. H.,, Peyton, G. R., Sohm, B. & Meldrum, D.
A., Pilot scale evaluation of photolytic ozonation for
trihalomethane precursor removal, U.S.E.P.A. Report No.
EPA-600/2-84-136, (1984).

Prengle, H. W. Jr,
743-747 (1983).
Kahn, S. R., Design of a photoreactor for the oxidation
of toxic pollution in water by ozone and ultraviolet
radiation, submitted to the faculty of the graduate school
of the new jersey institute of technology, (1983).

Environ. Sci. Technol.,

17, pp.

Bruno Langlais, David A. Reckhow, Deborah R.Brink,
Ozone in water Treatmnet, AWWA, Lewis pubishers
(1991).

Journal of Korean Society on Water Quality, Vol. 20, No. 3, 2004



