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Foam height and foam stability of solutions containing mixtures of

synthetic anionic surfactant, soap and calcium ion were measured at 30 C and
constant pH of 7 by Ross-Miles test which is a standard test for studying
foamability and foam stability. Sodium dodecyl sulfate (SDS) was chosen as
the anionic surfactant and sodium octanoate (SO) was used as the soap in this
system. The concentrations of mixtures of SDS, soap and calcium ion were
varied alternatively in order to investigate effects of soap, calcium ion, calcium
precipitate of soap, calcium precipitate of SDS on SDS foams. The results
from experiments of SDS/SO mixtures show no significant effect of soap on
foamability and foam stahility of SDS.

Based on the mixed SDS/SO-calcium precipitation boundary, the
experimental observations agree with the theoretical prediction that solid
particles, in this case calcium precipitate of SDS, can act as antifoam.
However, the results of calcium ion/SO mixed system show no antifoaming
property of calcium precipitate of soap.



of Anionic Surfactant System with Soap) .

Scemehom) . 53

0 C

, ISBN 974-33 1-898-4

(Foaming
(Prof. John F.



ACKNOWLEDGMENTS

I am grateful to my advisors Prof. Dr. John F. Scamehorn and Dr.
Nantaya Yanumet for their kindness, helpful guidance, suggestions and
constant encouragement throughout this graduate work. 1also would like to
thank Asst.Prof. Chintana Saiwan who is on my thesis committee and who has
taught me many things about how to work and think.

Unforgettable thanks are also for all professors who taught me and
helped to establish the knowledge used in this work through their courses. I am
also greatly indebted to the teachers and all of the staff of the Petroleum and
Petrochemical College who contributed in various degrees to the success of
this thesis work.

I wish to express my special thanks to Malee who gave me theoretical
supports for very long time and to Piyapon who gave me technical supports.

I particularly thank Chavalit, Athapol, Sutha, and Sawad for being in
the same team and being there for me. | wish to thank Prapas, Ratchadaporn,
Chalermpol and Due for their comments, suggestions, and helps in everything.

All ofthem are so important to me in finishing this work happily.

I would like to express my gratitude to my family for their love,
encouragement, and measureless support.

Thanks with my deepest love to my younger sister, the only one who
Is with me always.



TABLE OF CONTENTS

PAGE
Title Page i
Abstract (in English) i
Abstract (in Thai) \]
Acknowledgements \
Table of Contents Vi
List of Tables ix
List of Figures X
CHAPTER

I INTRODUCTION 1
[ BACKGROUND AND LITERATURE REVIEW 3
2.1 Structure and Behavior of Surfactants 3

2.2 Foams 5

2.3 Foam Stability 6

2.4 Froth System 1

2.5 Literature Review 8

1 EXPERIMENTAL SECTION 10
3.1 Materials 10

3.1.1 Surfactant 10

3.1.2 Soap 10

3.1.3 Calcium chloride dihydrate 11

3.1.4 Water 11

3.2 Experimental Methods



VU

CHAPTER PAGE
3.2.1 Ross-Miles method (ASTMD 1173-53) 1
3.2.2 Experimental procedure 13
3.2.3 Supernatant experiment 14

IV RESULTS AND DISCUSSION 15
4.1 Foaming of SDS and SDS/SO Mixtures 15
4.1.1 System below the CMC of SDS 15
4.1.2 System above the CMC of SDS 16
4.2 Effect of calcium ion on Foaming of SDS and SDS/SO
Mixtures 17
4.2.1 System below the CMC of SDS at low
concentration 17
4.2.2 System below the CMC of SDS at moderate
concentration 17
4.2.3 System above the CMC of SDS 20
4.3 Effect of SO on Foaming of SDS/SO Mixtures in the
Presence of Ca+ 20
4.4 Comparison ofthe Foaming of Precipitate-Containing
and Supernatant Solutions 23
4.4.1 System below the CMC of SDS 23
4.4.2 System ahove the CMC of SDS 26
4.5 The Effect of Calcium-SDS and Calcium-SO
Precipitates on Foaming of SDS Solution 26
4.5.1 System with calcium bottom solution 26
4.5.2 System with SDS/calcium bottom solution 29
4.5.3 System with so/calcium bottom mixture 29

Vv CONCLUSIONS 32



CHAPTER

REFERENCES

APPENDICES

CURRICULUM VITAE

VI

PAGE
33

36

42



TABLE

A-l

A-2

A-3

A-4

A-5

A-6

A-1

LIST OF TABLES

The experimental data of Ross-Miles test at 30 °C pH = 7,
[SDS] = 0.005 M

The experimental data of Ross-Miles test at 30 °C pH = 7,
[SDS] = 0.01 M

The experimental data of Ross-Miles test at 30 °C pH = 7,
[SDS] = 0.001 M with calcium

The experimental data of Ross-Miles test at 30 °C pH = 7,
[SDS] = 0.005 M with calcium

The experimental data of Ross-Miles test at 30 °C pH = 7,
[SDS] = 0.01 M with calcium

The experimental data of supernatant system by
Ross-Miles test at 30 °C pH =7, [SDS] = 0.005 M

The experimental data of supernatant system by
Ross-Miles test at °C 30pH = 7, [SDS] = 0.01 M

PAGE

3

36

37

3

39

40

41



LIST OF FIGURES

FIGURE

3.1
3.2
41
4.2
43
4.4
4.5

4.6

4.1

4.8

4.9

The Ross-Miles pipette

The Ross-Miles receiver

Foam height of SO/SDS mixtures at varying SO ratio,
[SDS] = 0.005 M

Foam height of SO/SDS mixtures at varying S0 ratio,
[SDS] = 0.01 M

Foam height of SO/SDS mixtures at varying [Ca2+], [SDS]
=0.001 M

Foam height of SO/SDS mixtures at varying [Ca2+], [SDS]
=0.005 M

Foam height of SO/SDS mixtures at varying [Ca2+], [SDS]
=001l M

Foam height of SO/SDS mixtures at [SDS] = 0.001 M,
0.005 M and 0.01M in the presence of Ca2+

Foam height of supernatant and precipitate-containing
solutions with varying [SO]/[SDS] ratio and [Ca2+],

[SDS] = 0.005 M

Stability index of supernatant and precipitate-containing
solutions with varying [SOJ/[SDS] ratio and [Ca2+],

[SDS] = 0.005 M

Foam height of supernatant and precipitate-containing
solutions with varying [SO]/[SDS] ratio and [Ca2+],

[SDS] =001 M

PAGE

12
13

15

16

18

19

21

22

24

25

21



FIGURE

4.10 Stability index of supernatant and precipitate-containing
solutions with varying [SO]/[SDS] ratio and [Ca2+],
[SDS] = 0.01 M

4,11 Foam height of system with SDS top solution and calcium
chloride bottom solution

4.12 Foam height of system with SDS top solution and
SDS/calcium chloride bottom solution

4.13 Foam height of system with SDS top solution and
so/calcium chloride bottom solution

X

PAGE

28

30

30

31



	Cover (English)


	Accepted


	Abstract (English)


	Abstract (Thai)


	Acknowledgements


	Contents



