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Ozone oxidation is one of powerful methods to destroy agueous
organic contaminants. But, it is not efficient for a case of the low contaminant
concentrations. Therefore, the admicellar catalyst was used in this work to
Improve the oxidation efficiency. The contaminant was first adsorbed and then
destroyed in this admicellar catalyst by using ozone gas. The higher efficiency
of the ozonation process was caused presumably by the increase of interaction
between the contaminant and ozone. In this work, the admicellar catalyst was
synthesized by chemical honding of octadecyltrichlorosilane (ODS) and silanol
group onto the silica surface. The contaminant used was trichloroethylene
(TCE). FTIR and elemental analyzer were used to confirm the attachment of
octadecylsilyl group and find the maximum coverage of ODS onto silica
surface. The maximum coverage of ODS was found to be 429.22 pmole/g.

The kinetics experiments were conducted in a semibatch reactor.
The reaction rate equation was first order with respect to TCE concentration
and the overall apparent pseudo first order reaction rate was 0.002 (g.min)'L
The effectiveness of catalyst was also studied and the results showed that the
catalyst could greatly improve the ozonation process.



(Ozone Degradation of Aqueous Contaminants in Bonded Admicelles)

(Assoc. Prof. Lance Lobban) Co 48
074-638-446-5
(Admicellar catalyst)
(Octadecyltrichlorosilane) (Silanol)
FTIR
Analyzer

429.22

0.002

ISBN

Elemental



ACKNOWLEDGMENTS

First of all, 1 am deeply indebted to Assoc. Prof. Lance L. Lobban for
serving as my thesis advisor, for providing constant advice throughout the
course of my work. It has been an honor and prf ilege to work with Professor
Lobban.

Prof. Somchai Osuwan acted as my thesis co-advisor, provided many
useful suggestions and provided everything throughout my work.

| am most obliged to Esso Standard (Thailand) Co. Ltd., for my
scholarship and financial support. | also thank PPG Siam Silica Co., Ltd. for
donating the sample of precipitated silica Hi Sil® 233,

| would like to thank the faculty and the PPC staff. | thank all of my
friends in the college for their useful and enjoyable discussions when we were
working together in our laboratory.

Finally. 1 would like to express my whole-hearted gratitude to my family
who always give me love, support and encouragement. Their respect in my
decision and understanding and trust in whatever 1 do, contributed so deeply in
my work.



CHAPTER
|

TABLE OF CONTENT

Title Page
Abstract
Acknowledgments
List of Tahles

List of Figures

INTRODUCTION

LITERATURE SURVEYS

21
2.2
2.3
24
2.5
2.6

2.1

Surfactant

Micellization

Solubilization

Surfactant adsorption onto the solid surface
Adsolubilization

Formation of hydrocarbon aggregate chemically
bonded to mineral oxide surface

Ozonation

2.1.1  Ozone decomposition

2.1.2  Kingtics

2.1.3  Trichloroethylene reaction

PAGE

o O B~ LW Ww

SERBRKER



CHAPTER

EXPERIMENTAL SECTION
31 Materials
32 Catalyst preparation
33 Catalyst characterization
331 Fourier transform infrared spectrometry
(FTIR)
332 Elemental analysis
34 Apparatus
341 Ozone generator system
342 Semibatch reactor system
343 Head space gas chromatograph
35 Adsolubilization measurement
36 Reaction rate studlies
361 Mass transfer limitation
36.2 Reaction order

RESULTS AND DISCUSSION
41 Catalyst characterization
411 FTIR spectroscopy
412 Elemental analysis
42 Adsorption of bonded ODS on silica HI-Sil®233

Vil

PAGE

REESBEBSRRRRsSBES B s B &

S BF R

43 Aosolubilization of trichloroethylene(TCE) into ODS

monolayer
44  Effectiveness of catalyst

28
28



Vil

CHAPTER PAGE

45 Reaction studies 28
451 External film resistance 28
452 Reaction orcer 3

CONCLUSIONS b

REFERENCES 3

APPENDIX 4

CURRICULUM VITAE 43



LIST OF TABLES

TABLE PAGE
21 Comparative oxidation potential 13
41 Changes of IR spectra of silica by the treatment ofoDS 25
42 Percentage of carbon inthe treated silica 2%
A-l  External limitation at 550 rpm |
A2 Extenal limitation at 750 rpm 3
A3 External limitation a 900 rpm M
A4 External limitation at 1000 rpm £
A5 Effectiveness of catalyst 46

A6 Adsolubilization curve 47



LIST OF FIGURES

Surfactant structure

lonic micelle

Solubilization in ionic micelle

Solubilization in nonionic micelle

Atypical adsorption isotherm for an ionic surfactant
on an oppositely charged substrate

A comparison of solubilization to aosolubilization
Schematic flow diagram

ODS adsorption isatherm on silica H Sil® 233
Adsolubilization curve

Effectiveness of catalyst

Effect of stirmng speed on TCE concentration
External limitation tests

TCE reaction orcer

IE

© o1 o1 O1 O1

10

KRB BIS



	Cover (English)


	Accepted


	Abstract (English)


	Abstract (Thai)


	Acknowledgements


	Contents



