The Effect of Chitosan-Silica Nanosol and HDTMS (Hexadecyltrimethoxysilane) Coating on Wash
Fastness, Hydrophobicity, and Antibacterial Activity of Indigo Colored Cotton Fabric
MILLENIA MEGA T H, Prof. Indriana Kartini, M.Si, Ph.D.; Prof. Dr. Ir. Edia Rahayuningsih, M.S., IPU

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

TABLE OF CONTENT
COVER [
RATIFICATION PAGE ii
STATEMENT PAGE \Y%
ACKNOWLEDGEMENT %
PREFACE Vi
TABLE OF CONTENT vii
LIST OF FIGURES IX
LIST OF TABLES IX
LIST OF APPENDICES X
ABSTRACT Xi
INTISARI Xii

CHAPTER | INTRODUCTION 1
1.1 Background 1
1.2 Objectives 4
1.3 Research Benefit 4
CHAPTER Il LITERATURE REVIEW AND HYPOTHESIS

FORMULATION 2
I1.1Literature Review 2
I1.1.1 Silica nanoparticles as a coating material 2
11.1.2 Chitosan 6
11.1.3 Indigo dye 7
11.1.4 Hydrophobic surface 8
I1.1.5 Microorganism 11
11.1.6 Response surface methodology 12
I1.2Hypothesis Formulation and Research Plan 13
11.2.1 Hypothesis formulation | 13
11.2.3 Hypothesis formulation Il 14
11.2.4 Research plan 15
CHAPTER Il RESEARCH METHOD 17
[11.1 Materials 17
I11.2 Apparatus 17
I11.3 Research Procedure 17
111.3.1 Preparation of coating solution 17
111.3.2 Preparation of cotton fabric 18
111.3.3 Coating of cotton fabric with SiO2/chitosan 18
I11.3.4 Fastness test of silica nanosol-chitosan coated

cotton fabric 18

I11.3.5 Fabrication of SiO2/chitosan/HDTMS coatings
on cotton fabric 19
111.3.6 Water contact angle measurement 19

vii



The Effect of Chitosan-Silica Nanosol and HDTMS (Hexadecyltrimethoxysilane) Coating on Wash
Fastness, Hydrophobicity, and Antibacterial Activity of Indigo Colored Cotton Fabric
MILLENIA MEGA T H, Prof. Indriana Kartini, M.Si, Ph.D.; Prof. Dr. Ir. Edia Rahayuningsih, M.S., IPU

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

I11.3.7 Antibacterial activity test 19
111.3.8 Response surface methodology 20
CHAPTER IV RESULT AND DISCUSSION 18
IV.1 Preparation of indigo-dyed fabrics 18

IV.2 Preparation of coating materials: chitosan, silica sol, and
HDTMS 23
V.3 Wash fastness test result 26
IV.4 Analysis of hydrophobic properties 36

IV.5 Optimization of SiO./chitosan towards independent

and dependent variables 40
IV.6 Result of antibacterial activity assay 47
CHAPTER V CONCLUSION 50
V.1 Conclusion 50
V.2 Suggestions 50
REFERENCES 52
APPENDICES 57

viii



	TABLE OF CONTENT

