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ABSTRACT

## 952008  MAJOR POLYMER SCIENCE

KEY WORD  INORGANIC COPOLYMER/ TETRACOORDINATED
SILICON COMPOUND/ LADDER STRUCTURE
MONTRI SILPA-ARCHA THESIS TITLE-ONE STEP
SYNTHESIS OF A NOVEL COPOLYMER DIRECTLY
FROM SILICA, CATECHOL AND HYDROQUINONE.
THESIS ADVISOR ASSOC. PROF. RICHARD M. LAINE
AND ASST. PROF. SUJITRA WANGKASEMJIT 61 pp.
ISNB 974-636-125-2

Most polymers are organic substances that decompose at
relatively low temperatures.  Inorganic/organic polymers are new alternative
materials for industry that offer low cost and high-temperature resistance. The
widespread availability and extremely low cost of silica (Si02) serves as a
primary feedstock for this research.  The inorganic/organic copolymer
developed is readily synthesized by reacting silica with both catechol and
hydroquinone in the presence of an amine base.

Copolymer synthesis requires only one step using silica, catechol
and hydroquinone in ethylene glycol solvent and triethylenetetramine (TETA)
as catalyst for the reaction. After purification, the product is a yellowish fine
powder that was characterized by FT-IR, EI+-MS, DSC, TGA, and XRD. To
optimize the synthesis/reaction kinetics the amount of catalyst, reaction time,
and also optimum ratio of catechol to hydroquinone were  died.



ACKNOWLEDGMENTS

The author would like to gratefully express his gratituce to the
professors who taught him & the Petroleum and Petrochemical College,
Chulalongkom University, especially in the Polymer Science Program from
which he gained invaluable knowledge. He would also like to thank the
Petroleum and Petrochemical College, Chulalongkom University for their
kindness in providing him with a two-year scholarship which enabled him to
persure his mester degree.

He greatly apreciates the efforts of his research achisor,
AssocProf. Richard M Laine, who originated this work He s ceeply
Inckbted to Asst. Prof. Dr. Sujitra \Wongkasemyjit who not merely gave
Intensive recommencations, constructive criticism, reliable suggestions and
proof-reading this manuscript but initiated and strongly supported him
throughout all this work as well. She also gave him the privilege of presenting
apart of his work inthe poster presentation at the Intermational Conferences on
Polymer Charactenzation & Denton, Texes, USA  He would like to give
Immense thanks to Prof. Witold Brostow who helped him to operate the
thermal analysis instrument.  His special thanks also go to Ms. Jirapom
Rangsitohol for her consultation and all the staff of the Petroleum and
Petrochemical College for helping him inthe use of theresearch facilities.

Moreover, he would like tothank his family for their love,
Understanding, encouragement and for being a constant source of
Inspiration.



TABLE OF CONTENTS

CHAPTER PAGE
Title Page i
Abstract Il
Acknowleagments v
Table of Contents Vi
List of Tables viii
List of Figures IX
List of Schemes X
INTRODUCTION
11 Background 1
12 Historical Review 3
1.3 Objectives ;
EXPERIMENTAL SECTION

2.1 General Meterial Hanaling

22 Instrumentation/ Characterization
221 Spectroscopic Craracterization
2.2.2 Thermal Analysis
2.2.3 X-Ray Diffraction

K BEBRBB w



CHAPTER PAGE

2.3 Experiments 12
2.3.1 One step synthesis copolymer of silica
catechol, and hydroquinone 13
2.3.2 Vianiation of catechol:hydroquinone mmole ratio. 14
2.3.3 Reaction time variation b
2.34 Vanation of TETA B
Il RESULTS AND DISCUSSION
31 Synthesis 15
3.2 Craracterization il
321 Differential Scanning Calonmetry (DSC) il
322 Thermogravimatric Analysis (TGA) 2
323 X-ray Diffraction 28
3.24 Mess Spectrometry (MS) 3

3.25 Fourier Transform Infrared Spectroscopy (FTIR) - 45
3.26 Nuclear Magretic Resonance Spectroscopy (NMR) 48

IV' CONCLUSIONS %
REFERENCES 5

CURRICULUM VITAE 6l



LIST OF TABLES

TABLE PAGE
2.1 Mole ratio variation of catechol - hydroquinone 14
3.1 Percent yield product H3 in each reaction time 19
3.2 Percent yield proctict H3 in each TETA variation at the reaction time

and temperature of Shand 200 ¢ respectively Al
3.3 Typical yield prootict H3 at each reaction time 2
34 Purposed fragmentation stucture of prootct H3 fromE-MS - 39
35 Relative height intensity of fragments from MS spectra 44

3.6 Frequency vibration and suggested functional group of product H3 46
3.7 "Hand BC-NVR chemical shift of H3 procuct ¥



LIST OF FIGURES

FIGURE

11
12
31
32
33
34
35
36
31
38
39

Bi(l,2-clioxyphenyl)silane polymer

Main chain structure : ortho-linkedl unit and para-linked unit
DSC profile of proouct H3

DSC profile of product HI and H at 5 h reaction time

DSC profile of product H2-Hb a 5h reaction time

DSC profile of products HI, H3, H7, HI at 3 hreaction time
DSC profile of products HI, H3, H4, Ho at 4 hreaction time
DSC profile of proctuct H3 of TETA variation

DSC profile of procuct H3 at each reaction time

TGA profile of procuct H3 uncer N2 and 2 atm
Relationship of %eramic yield at each mole ratio at 3, 4h.
and 5h reaction time

3.10 Peroent ceramic yield at each amount of TETA

311 XRDpattem of starting metenal silica

3.12 XRDpattem of procluct H3

313 A XRD pattem of procuct HI a 5h reaction time

-B XRD pattem of procluct H2 at 5 h reaction time
-C XRD pattem of procuct H4 at 5 h reaction time
-D XRD pattem of procuct Hb at 5 h reaction time
-£  XRD pattem of procuct H6 at 5 h reaction time

3.14- A XRD pattem of procuct H3 a 3 h reaction time

-B XRD patter of prootict H6 at 3 h reaction time

PAGE



FIGURE PAGE

3.14-C XRD pattem of product H3 a 3 h reaction time B
-D XRD pattem of procuct HI a4 h reaction time 3
-E XRD pattem of procuct H3 at 4 h reaction time Rl
-F XRD pettern of procuuct Hb a4 h reaction time 5
3.15-A XRD pattem of procuict 100%mol Si of TETA 83
-B XRD pattem of product 84%mmol Si of TETA %
-C XRD pattem of procluct 67/%mmol S of TETA %
-D XRD pattem of procict 33%mol S of TETA 31
-£ XRD pettem of procuct 1/%mol Siof TETA 3
316 El+MS spectrumof procuct H3 3
3.17-A MS spectra of product H1 40
B MS spectra of proclct H2 |
-C MS spectra of prockct H |
-D MS spectra of procuct Ho 42
£ MS spectra of procuuct Ho 42
3.18 FTIR Spectrumof proclct H3 3
3.19 Percent increment at 813 cm-Land decrement &t 750 cm+
with the increment of hydroouinone a7
3.20 "H-NMR of para substituted benzene ring of hyaroquinone 1
321 "HNMR of p-chloroanisole 49
3.22 "HNMR of catechol 49
3.23-A"H-NIVR spectrum of proclct H3 5
-B Maximized spectra at 6.00-6.30 ppm ol
3.24 BC-NVR of product H3 i

3.25 Z51-NVIR of proouct H3 53



LIST OF SCHEMES

SCHEME PAGE
31 Si-0 bond of (a) hydroquinore, (b) catechol 5
3.2 Sugested structure of synthesized procuuct ol

3.3 Direction of electron induced by Si atom 53



	Cover (English)


	Accepted


	Abstract (Thai)


	Abstract (English)


	Acknowledgements


	Contents



