
CHARACTERIZATION OF NEW NATURAL 

CELLULOSIC FIBRE FROM LASIA SPINOSA (L.) 

THWAITES RHIZOME FOR BIODEGRADABLE 

TEXTILE MATERIAL 

 

 

 

M.H.Methmini Tharanga Rathnapala 

 

168306M 

 

Degree of Master of Science in Textile and Clothing Management 

 

Department of Textile and Clothing Technology 

 

University of Moratuwa 

Sri Lanka 

 

July 2020 



 

 

CHARACTERIZATION OF NEW NATURAL 

CELLULOSIC FIBRE FROM LASIA SPINOSA (L.) 

THWAITES RHIZOME FOR BIODEGRADABLE 

TEXTILE MATERIAL 

 

 

M.H.Methmini Tharanga Rathnapala 

 

168306M 

 

Dissertation submitted in partial fulfillment of the requirements for the degree of Master 

of Science in Textile and Clothing Management 

 

 

Department of Textile and Clothing Technology 

 

University of Moratuwa 

Sri Lanka 

 

 

July 2020



 

i 

 

Declaration 

I declare that this is my own work and this dissertation does not incorporate without 

acknowledgement any material previously submitted for a Degree or Diploma in any other 

University or institute of higher learning and to the best of my knowledge and belief it 

does not contain any material previously published or written by another person except 

where the acknowledgement is made in the text. 

Also, I hereby grant to University of Moratuwa the non-exclusive right to reproduce and 

distribute my dissertation, in whole or in part in print, electronic or other medium. I retain 

the right to use this content in whole or part in future works (such as articles or books). 

 

Signature:        Date:  

 

The above candidate has carried out research for the Masters Dissertation under my 

supervision. 

Name of the supervisor: 

 

Signature of the supervisor:      Date : 

 

 



 

ii 

 

Acknowledgement 

From the beginning to the end of this research journey I was supported by number of 

incredible people with their fullest support to bringing this research to a successful level. 

I would like to express my sincere gratitude to all who have guided and supported me to 

make this research a success. 

Foremost, I express the deepest appreciation to my supervisor, Dr. U.S.W.Gunasekera for 

his continuous encouragement, guidance, patience, knowledge and for being a great 

adviser throughout the research period.  

I am grateful to the former and present research coordinators, Dr.T.S.S.Jayawardene and 

Dr.Ranga Abeysooriya of the Department of Textile and Clothing Technology for adding 

the platform for the conduct of this research and supporting until the final submission and 

thankful to all the lecturers of the MSc program for sharing their expertise, valuable 

encouragement and support extended to me in completing the course. 

I would deeply grateful to Dr.Shantha Amarasinghe of the Department of Materials 

Science and Engineering for allowing me to conduct testing of the research with the 

equipment belongs to the respective department. 

I would like to thank Technical Officers, Mr.C.P.Malalanayake and Mrs. D.S. 

Dissanayake of the Department of Textile and Mr. M.A.P.C.Gunawardana and Mr. 

M.T.M.R. Jayaweera of the Department of Material Science for their support rendered in 

laboratory testing with greater helping hand.   

I would also like to thank Ms.Nadeeka Thissera, Senior Research Assistant of SLINTEC 

for her kind support in providing guidance for data analysis taking time from her busy 

schedules. Further express my gratitude to Mr. G.H.D.Wijesena, Post Graduate Course 

Administrator for his patience and support given to me throughout the whole study period 

with a kind helping hand. 

Last but not least, I am deeply grateful to my mother and my husband for their continuous 

support in completing my research. 



 

iii 

 

Abstract 

This study presents the characteristics of Lasia spinosa fibres (LSFs) extracted from the rhizome 

of the Lasia spinosa (L.) Thwaites (LS), a plant which is commonly available in the Asian region 

as a medicinal plant which has not been investigated previously with the intension of exploring 

the feasibility in developing a textile material. Two common species, Lamina dissected type and 

Sagittate type plant rhizome fibres were investigated with the use of fibre characterization tools 

and methods. Mechanical extraction and Alkali extraction methods were followed in extracting 

fibres from rhizomes. Morphological properties of fibres such as longitudinal section and cross 

section views were studied using Scanning Electron Microscopy (SEM). Chemical functional 

groups and crystalline structure, were investigated using Fourier Transform Infrared Spectroscopy 

(FTIR) and X-Ray Diffraction analysis (XRD) respectively. Thermal stability of the fibre was 

investigated using Thermogravimetric Analyzer (TGA). In addition, fibre properties were 

investigated by the way of measuring tensile properties, moisture absorbency and dye uptake. 

The rhizome anatomy and the fibre morphological observations through SEM reveals fibres are 

presents in rhizome in the form of scattered vascular bundles with crimp. Each bundle contains 

approximately 16-25 microfibrils. The FTIR analysis confirms the fibres are rich in cellulose and 

the X-RD results confirm higher amount of amorphous regions in fibres with a crystallinity index 

of 43% with a lower amount of crystal phases. Higher moisture regains of 12.54 -14.5%, single 

fibre tensile strength of 201-205 MPa, higher breaking elongation of 16.89% and 1.3 GPa of 

Young’s modulus with a thermal stability temperature of 230℃ were the some of the values 

obtained in this research project. All the results obtained were compared with the characteristics 

of Cotton fibre.   
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