
Accepted Manuscript

Synergistic effect of chitin nanocrystals and orientations induced by solid-state
drawing on PLA-based nanocomposite tapes

Anshu Anjali Singh, Jiayuan Wei, Natalia Herrera, Shiyu Geng, Kristiina Oksman

PII: S0266-3538(17)31958-9

DOI: 10.1016/j.compscitech.2018.04.034

Reference: CSTE 7196

To appear in: Composites Science and Technology

Received Date: 9 August 2017

Accepted Date: 25 April 2018

Please cite this article as: Singh AA, Wei J, Herrera N, Geng S, Oksman K, Synergistic effect of chitin
nanocrystals and orientations induced by solid-state drawing on PLA-based nanocomposite tapes,
Composites Science and Technology (2018), doi: 10.1016/j.compscitech.2018.04.034.

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.compscitech.2018.04.034


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 

 

1 

1 

Synergistic effect of chitin nanocrystals and orientations induced by solid-state 

drawing on PLA-based nanocomposite tapes 

Anshu Anjali Singh, a Jiayuan Wei, a Natalia Herrera, a Shiyu Geng, a  

Kristiina Oksman a,b* 
a Division of Materials Science, Luleå University of Technology,  

SE-971 87 Luleå, Sweden 
b Fibre and Particle Engineering, University of Oulu, FI-91400, Oulu, Finland  

*Corresponding author Email: kristiina.oksman@ltu.se 

Tel: +46 920 49 3371 

Abstract 

Uniaxial solid-state drawing was used to orientate plasticized polylactic acid (PLA) and 

its nanocomposite tapes with 1 and 5 wt.% chitin nanocrystals (ChNC). Microscopy 

studies confirmed the orientation and formation of a ‘shish-kebab’ morphology in the 

drawn tapes. The mechanical properties demonstrated that the drawing led to stronger 

and tougher nanocomposites compared to plasticized PLA. The tensile strength 

increased from 41 MPa to 71 MPa, and the elongation at break increased from 5 % to 

60 % for the nanocomposite with 5 wt.% ChNC and a draw ratio of 3. The ChNC had a 

positive effect on the thermomechanical properties; the tan delta peak shifted to a higher 

temperature with an increasing ChNC content. These improvements in the mechanical 

and thermal properties are expected synergistic effects of both the ChNC in the 

nanocomposite and the alignment of the ChNC together with the polymer chains 

induced by the solid-state drawing.  
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