
Accepted Manuscript

Title: Structure-Property Relationship of Cellulose
Nanowhiskers Reinforced Chitosan Biocomposite Films

Authors: Sing Yao Rong, N.M. Mubarak, Faisal Amri Tanjung

PII: S2213-3437(17)30612-7
DOI: https://doi.org/10.1016/j.jece.2017.11.054
Reference: JECE 2021

To appear in:

Received date: 22-8-2017
Revised date: 7-11-2017
Accepted date: 17-11-2017

Please cite this article as: Sing Yao Rong, N.M.Mubarak, Faisal Amri
Tanjung, Structure-Property Relationship of Cellulose Nanowhiskers
Reinforced Chitosan Biocomposite Films, Journal of Environmental Chemical
Engineering https://doi.org/10.1016/j.jece.2017.11.054

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.jece.2017.11.054
https://doi.org/10.1016/j.jece.2017.11.054


Structure-Property Relationship of Cellulose Nanowhiskers Reinforced Chitosan 

Biocomposite Films 

 

Sing Yao Rong 1, N. M. Mubarak *, Faisal Amri Tanjung*  

 

1Department of Chemical Engineering, Faculty of Engineering and Science, Curtin University, 

98009 Sarawak, Malaysia 
 

Abstract 

Nowadays, the development of bio-based plastics has become causing an attractive research topic 

in polymer science and engineering area. This is mainly triggered by consciousness of negative 

effect of the use of petroleum-based plastics after their end-use to the environment. Among the 

existing renewable material for bio-plastic, chitosan is known to have excellent potential to be 

tailored as biofilm. However, its inherent weak properties drawback the strength. Therefore, 

addition of nanofiller such as cellulose nanowhiskers into biopolymer to form bionanocomposite 

is seems to be effective way to enhance the strength of biopolymer. The aim of this research is to 

study the effect of cellulose nanowhiskers concentration on chitosan biocomposite films in term 

of mechanical and thermal properties. Tensile tests revealed the increased tensile strength up to 

24.4 MPa at 10 % CNWs concentration and Young Modulus to 858.68 MPa with 25% CNWs 

concentration. Meanwhile, elongation at break decreased to 3.2 % upon the addition of 25 % 

CNWs. Besides, thermogravimetric analysis revealed that the addition of CNWs loading on 

chitosan biocomposite improved the thermal stability of biocomposite. Differential scanning 

calorimetric displayed addition of CNWs loading at 15 % increased the crystallinity to 40.6 %.  It 

is worth noting that the, incorporation of cellulose nanowhiskers has improved the mechanical and 

thermal properties of chitosan nanocomposites.  
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