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ABSTRACT

Fluorophore doped silica nanoparticles were successfully synthesized using

Stober method. In this method, temperature and curing time serve as constant

variable and the concentration of dye which is the mixture of fluoresceine,

APTES and water were taken as manipulated variable. The process include

cross linkage between isothiocyanate and amine group. Three experimental

trials were conducted with different concentration of dye. The particles formed

is then characterized by FTIR, DLS, XRD and fluorescence spectrometer. The

effect of concentration of dye on physical properties were analysed using

FTIR. The result shows there is an existence of silica, and carbonyl group

which indicate that the dye molecules are incorporated in silica nanoparticles.

All sample are detected to be fluorescence. Based on DLS result, the size of

silica nanoparticles is increased with the increase of dye concentration with the

smallest size is found to be at 340 om. XRD pattern also show absence of

crystalline form, where broad peak at 22° defined amorphous state of silica.

The sol-gel parameters should be optimized in order to produce smaller

spherical silica nanoparticles suitable for future technology.

ix



TABLE OF CONTENTS

ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF TABLES
LIST OF FIGURES
LIST OF ABBREVIATIONS
ABSTRACT
ABSTRAK

CHAPTER 1 INTRODUCTION
1.1 Background studies
1.2 Significance of study
1.3 C>bjectives
1.4 Problem statement

CHAPTER 2 LITERATURE REVIEW
2.1 Conditions that affect the particle size distribution
2.2 Reaction involve
2.3 Agglomeration!cluster phenomena
2.4 e>ptical properties

CHAPTER 3 METHODOLOGY
3.1 Pre-modification of dyes
3.2 Preparation of doping FDS NPs
3.3 Particle characterization

CHAPTER 4 RESULT AND DISCUSSION
4.1 DLS analysis

4.1.1 Effect of concentration ofNH3 and APTES
4.2 Structural analysis
4.3 Fluorescence properties
4.4 FTIR spectra analysis

CHAPTER 5 CONCLUSION AND RECCOMENDATION
5.1 Conclusion
5.2 Recommendation

iv

Page

iii
iv
vi
vii
viii
ix
x

1
2
3
3

5
6
6
8

11
12
14

17
17
18
19
21

23
23



LIST OF TABLE

Table Caption Page

4.1 Chemical composition of starting material, time production, 18

average particle size of silica and polydispersity index.

Vll



Figure

LIST OF FIGURES

Caption Page

3.1 Stirring ofdye 11

3.2 Formation ofdye solution 12

3.3 Particles produced 13

3.4 Three sample with different dye concentration 13

3.5 DLS testing 14

3.6 FTIR testing 15

3.7 Fluorescence spectrometer testing 16

3.8 XRD testing 16

4.1 The XRD patterns of synthesized FDS NPs 19

4.2 The fluorescence spectra of FDS NPs 20

4.3 FT-IR Spectra ofFDS NPs 22

Vll


