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ABSTRACT
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Removal of o-dichlorobenzene from water process was studied. The
purpose of these studies was to determine whether or no the Winsor’s Type Il
microemulsion could improve the removal efficiency of o-dichlorobenzene
from water. The first part of these studied was to carry out the phase behavior
of microemulsion. The second part of these experiments was to determine the
ODCB removal efficiency of the froth flotation unit operated under the
Winsor’s type Il conditions. From the experimental results, the removal
efficiency of o-dichlorobenzene increased as the surfactant concentration
Increased, salinity increased (causing a Winsor Type I to Il transition for the
system) and oil/water ratio decreased. The cationic surfactant was more
effective than either the monosulfate or the disulfonate anionic surfactants.



(REMOVAL ORTHO-

DICHLOROBENZENE ET FROTH FLOTATION UNDER WINSOR TPE Il

CONDITIONS)

14 isen 974-634-050-6

- (ODCB)



ACKNOWLEDGEMENTS

This work has been a very memorable and enjoyable experience. It
would not have been possible without the help of a number of individuals. |
would like to thank all of them for making this work a success.

My first great appreciation goes to Professor John F. Scamehorn for
serving as my thesis advisor, for his encouragement, guidance, and insightful
discussions throughout my work. This thesis would never have been
successful, if I had no his professional advice. Furthermore, Lwould also like
to specially thank for his efforts spent developing my technical writing style.
| also wish to thank to Professor Jeffrey H. Plarwell for his valuable
suggestions.

Thanks is also extended to Dr. Sumaeth Chavadej who acted as my co-
advisor. 1 would like to thank him for his support throughout this work.
Without his constant aid, this thesis would never have been completed. And |
would like to thank Assoc. Prof. Shooshat Barame who acted as my thesis
committee.

| am grateful to Dr. John O'haver and Kavie (Dr. O'haver's wife) for
their help and take care all time when I stayed in Oklahoma.

Thanks is also offered to Department of Physic, Faculty of Science,
Chulalongkom University for providing the polarized light sheet and to all of
the staff of Petroleum and Petrochemical College for their timeless help in
dealing with the paper work. Thanks is also given to my colleagues for
making research a fun filled activity.



Vi

| would like to thank the University Delopment Linkages Project
(UDLP-USAID) for giving the opportunity to do research in the United States
of America.

Finaly, the author would like to express deep appriciation to my
parents and my brothers for their endless support and love throughout the two
year study period.



TABLE OF CONTENTS

CHAPTER

Title page

Abstract
Acknowledgements
Table of Contents
List of Tables

List of Figures

INTRODUCTION

BACKGROUND AND RELATED WORKS

21 SURFACTANT

2.2 MICROEMULSION

2.3 FROTH FLOTATION

24 CHLOROBENZENE AS A HAZARDOUS
SUBSTANCE

METHODOLOGY
31 MATERIALS
311 Surfactants
3.1.2 Studied Oil
3.1.3 Other Compounds
32 EXPERIMENTAL PROCEDURES
32.1 Study of Phase Behavior of

PAGE

vii

Xiii

5 BHF B o o

19
19
20
2
22
22

Vi



CHAPTER

Microemulsion
32.2 Froth Flotation Experiment
33 ANALYTICAL METHODS

IV RESULTS AND DISCUSSION
41 EQUILIBRIUM PHASE BEHAVIOR
411 The Effect of Salinity
4.1.2  The Effect of Surfactant Concentration
4.1.3  The Effect of Cosurfactant concentration
4.14 The Effect of Overall Initial Oil/Water
Volume Ratio
4.2 EXPERIMENTAL RESULTS OF
FROTH FLOTATION
4.2.1 The Effect of NaCl Concentration on
the ODCB and Rurfactant Removals
4.2.2 The Effect of Surfactant Concentration on the
ODCB and Surfactant Removals
4.2.3 The Effect of Overall Initial Oil/Water Volume
Ratio on ODCB and Surfactant Removals
4.3 COMPARATIVE EFFECTIVENESS OF EACH
SURFACTANT FOR ODCB REMOVAL

V- CONCLUSIONS AND RECOMMENDATIONS
51 CONCLUSIONS
52 RECOMMENDATIONS

PAGE

24
21

28
28
28
37
3
40
40
40
49
49

5
of

ol
o1



CHAPTER

REFERENCES

APPENDIX A

APPENDIX B

APPENDIX ¢

PAGE

59

64

69

10



TABLE

31
3.2
B-I
B-2

B-3

LIST OF TABLES

General properties of surfactants

General information of the organic compounds

Experimental Equilibrium Phase Behavior
with SDS concentration 1wt.%
Experimental Equilibrium Phase Behavior
with SDS concentration 2.5 wt.%
Experimental Equilibrium Phase Behavior
with SDS concentration 3.5 wt.%

B-4Experimental Equilibrium - Phase Behavior

B-5

B-6

B-7

B-8

B-9

C-l

with CPC concentration 0.5 wt.%
Experimental Equilibrium Phase Behavior
with CPC concentration 3.5 wt.%
Experimental Equilibrium Phase Behavior
with DADS concentration 1wt.%
Experimental Equilibrium Phase Behavior
with DADS concentration 35 wt.%
Experimental Equilibrium Phase Behavior
with DADS concentration 10 wt.%
Experimental Equilibrium Phase Behavior
with DADS and pentanol concentration
Experimental froth flotation results using
SDS concentration 1wt.% with Linitial
oil/water volume ratio

PAGE

20

il

65

66

66

67

67

68

68

69

69

10



TABLE

C-2 Experimental froth flotation results using
SDS concentration 3. wt.% with 1initial
oil/water volume ratio

C-3  Experimental froth flotation results using
SDS concentration 3.5 wt.% with 0.1 initial
oil/water volume ratio

C-4 Experimental froth flotation results using
SDS concentration 3.5 wt.% with 0.01 initial
oil/water volume ratio

C-5 Experimental froth flotation results using
CPC concentration 1wt.% with 1 initial
oil/water volume ratio

C-6  Experimental froth flotation results using
CPC concentration 3.5 wt.% with Linitial
oil/water volume ratio

C-7 Experimental froth flotation results using
CPC concentration 3.5 wt.% with 0.1 initial
oil/water volume ratio

C-8 Experimental froth flotation results using
CPC concentration 3.5 wt.% with 0.01 initial
oil/water volume ratio

C-9 Experimental froth flotation results using
DADS concentration 1wt.% with Linitial
oil/water volume ratio

C-10 Experimental froth flotation results using
DADS concentration 3.5 wt.% with 1 initial

Xl

PAGE

10

10

i

n

1l

12

12

12

13



Xl

TABLE PAGE

oil/iwater volume ratio

c-I1 Experimental froth flotation results using 13
DADS concentration 3.5 wt.% with 0.1 initial
oil/water volume ratio

C-12 Experimental froth flotation results using 13
DADS concentration 3.5 wt.% with 0.01 initial
oil/water volume ratio



FIGURE

11
12
21
2.2
2.3
2.4
2.5

2.6
3.1

3.2
3.3
41
42
43

44

LIST OF FIGURES

Schematic of the froth flotation process for
removal of oil from water.

Schematic of microemulsion phase behavior for
amodel system.

Schematic of surfactant molecule (monomer).

Schematic diagram of an ionic surfactant solution.

Schematic of surfactant association structures.
Relative size of the surfactant moiety, compared
to the size of the disperse phase water droplet.
Schematic Winsor's concept of the intermicellar
equilibrium.

Schematic diagram of froth flotation column.
Schematic diagram of equilibrium phase behavior
part.

Schematic experimental froth flotation apparatus.
Schematic of experimental procedure.

Phase volume of microemulsion system with
SDS : Twt.%.

Phase volume of microemulsion system with
SDS : 2.5 wt.%.

Phase volume of microemulsion system with
SDS : 3.5 wt.%.

Phase volume of microemulsion system with
CPC : 0.5 wt.%.

X

PAGE

10

14

16
23

25
26
29
30
3l

32



FIGURE

45

4.6

4.1

43

49

410
411

412

413

4.14

4.15

4.16

417

Phase volume of microemulsion system with
CPC 35 wt%.

Phase volume of microemulsion system with
DADS : 1wt.%.

Phase volume of microemulsion system with
DADS 35 wt%.

Phase volume of microemulsion system with
DADS : 10.0 wt.%.

Phase volume of microemulsion system with
the mixture of DADS and pentanol.

Schematic the characteristic of liquid crystal phase.

Effect of SDS and NaCl concentration
on ODCB removal.

Effect of CPC and NaCl concentration
on ODCB removal.

Effect of DADS and NaCl concentration
on ODCB removal.

Effect of SDS and NaCl concentration
on SDS removal.

Effect of CPC and NaCl concentration
on CPC removal.

Effect of DADS and NaCl concentration
on DADS removal.

Effect of overall initial oil/water volume ratio
on ODCB removal with SDS 3.5 wt. %.

XV

PAGE

33

34

3

3

39

41
42

43

45

46

4

50



FIGURE

418 Effect of overall initial oil/water volume ratio

419

4.20

421

4.22

on ODCB removal with CPC 3.5 wt. %.
Effect of overall initial oil/water volume ratio
on ODCB removal with DADS 35 wt. %.
Effect of overall initial oil/water volume ratio
on SDS removal with SDS 3.5 Wt. %

Effect of overall initial oil/water volume ratio
on CPC removal with CPC 3.5 wt. %.

Effect of overall initial oil/water volume ratio
on DADS removal with DADS 3.5 wt. %.

XV

PAGE

ol

52

53

54



	Cover (English)


	Accepted


	Abstract (English)


	Abstract (Thai)


	Acknowledgements


	Contents



