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Abstract

This study collected natural water samples from Te-Chi Reservoir
which provides the water source to the metropolitan Taichung area. The
organic contents of raw water sample were extracted and classified into
hydrophobic neutrals (HPON, 23%), humic acids (HAs, 10.8%), fulvic
acids (FAs, 25%) hydrophobic bases (HPOB, 4.1%) and hydrophilic
fractions (HPI-F, 34.9%). Magnetic Fe;0,/SiO,/CoO, was synthesized
by sol-gel methods as catalysts in ozonation. The catalysts was
indicated with the pH,,c of 1.87.  Initially, decomposition of commercial
humic acid in different pH levels, (pH 4, 7 and 10) was investigated.

The acidic condition was found have high decomposition rate (Kg, 0.214
S™1.  The coumarin as a hydroxyl radical scavenger was investigated the
contribution of direct/indirect oxidation mechanisms in deionized water
by sole ozonation and catalytic ozonation in different pHs.

Experimental data indicated the contribution of direct/indirect reactions
were 37/63% in pH 4, 39/61% in pH 7 and 29/71% in pH 10 by catalytic
ozonation, respectively. The indirect oxidation would be the major

reaction mechanisms in the catalytic ozonation. The catalyst



ozonation reduction rates of A,z are 88.6% (pH 4), 82.6 (pH 7) and
81.8% (pH 10), which is significantly improved than that of ozone alone

systems.
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NOM  Natural organic matter TR BT

HS Humus Fie %‘r

FA Fulvic acid ¥
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DBP Disinfection by-product WA R A

THM Trihalomethane R

HAA Halogenated acetic acid #it

AOP Advanced oxidation process By CAER

-OH Hydroxyl radicals a3 pd A

ORP Oxidation reduction potential F L RERT -
HPO-F  Hydrophobic fraction " A

HPI-F Hydrophilic fraction R A A

HPON  Hydrophobic neutrals Frokd e g g
HPOB  Hydrophobic bases Fa ek S e
HPOA  Hydrophobic acids g QEX T e
DBPFP  Disinfection by-product formation potential WA R AP 2 SRR
13

Nf\:/IR 3C nuclear magnetic resonance spectroscopy B P R kR
FTIR Fourier transform infrared spectrophotometer & A e o Ak
AOM Artificial organic matter LR

TOC Total organic carbon Bp R

COoD Chemical oxygen demand (R =0 T

DO Dissolved oxygen B E

TDS Total dissolved solids BB fEEAY

DI Deionized 4 g5

DOs Dissolved ozone L7

Agsy Absorbance at 254 nm 254 nm & 2Bk R
DOC Dissolved organic carbon BFEF B

SUVA  Specific ultra-violet absorbance ek R

HPLC  High performance liquid chromatography B A A KT &

Ky Self-decomposition constant of ozone 55 o R 5 ¥ Kk
R Gas constant (8.314 V-coulombs K™ mol™) F R

T The absolute temperature (K) FHER

The number of electrochemical gram equivalent per gram
n mole exchanged during the redox reaction (equivalent
mol™)



pzc point of zero charge R
TEM transmission electron microscopy EREARE Vg
XRD x-ray Diffraction X-3k ¥ & b iR

NSA nanoparticle size analyzer RN Rl sl A L



