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in guar gum on addition up to 0.25 % concentration; how-
ever, it started forming aggregates at higher concentration, 
as evident from scanning electron microscopy. Viscosity 
increased, whereas transparency decreased with increased 
concentration of CLNF in guar gum.

Keywords Cotton linter · Cotton linter nano-fibers · 
Crystallinity · Guar gum · Tensile strength · Water vapor 
transmission rate

Introduction

Attempts to improve the properties of polymers by rein-
forcing agents, either inorganic or organic, are not new [1]. 
For years, synthetic polymer-based composites have been 
developed and applied in various industrial fields, domestic 
equipment, automotive industry and even in the aerospace 
industry. However, these synthetic polymers are produced 
from limited, non-renewable sources, which are not easily 
decomposed [2, 3] by microorganisms present in nature. In 
addition, global warming caused by the release of carbon 
dioxide from the combustion of fossil fuels has become 
an increasingly important problem. The disposal of items 
made of petroleum-based plastics such as fast food utensils, 
packaging containers and carrier bags also creates a serious 
environmental problem.

A growing environmental awareness all over the world 
and the pressures to use greener technologies [4] have 
encouraged researchers and industrialists to consider bio-
based plastics (biopolymers) as a potential alternative for 
petroleum-based plastics [5]. Biopolymers are naturally 
occurring polymers that are found in all living organisms. 
Biopolymers are therefore said to originate from renewable 
resources and are biodegradable. As a result, their use in 

Abstract Cotton linter nano-fibers (CLNFs) were pre-
pared from cotton linters by a refining process. The pre-
pared CLNFs were characterized for morphology, crystal-
linity and degree of polymerization. CLNF was used as a 
reinforcing agent in guar gum to improve its performance 
properties. Guar gum/CLNF nanocomposite films were 
prepared by a solution-casting process. CLNF was added 
in concentrations of 0.1, 0.25, 0.5 and 1.0 % (w/w) in guar 
gum. The prepared guar gum/CLNF nano-composite films 
were characterized for mechanical, thermal, rheological, 
crystallinity, water vapor transmission rate (WVTR) and 
light transparency properties. The enthalpy of melting and 
melting temperature of guar gum increased with increased 
concentration of CLNF; but up to 0.25 % (w/w) concentra-
tion, above which they started decreasing. Tensile strength 
and Young’s modulus of guar gum increased by 32 and 
35 %, respectively, by 0.25 % (w/w) addition of CLNF; 
however, it decreased on further increase in the concen-
tration of CLNF. The percentage elongation at break and 
WVTR decreased by 58 and 57 % for 0.25 % (w/w) CLNF-
added guar gum. The observed improvements in the prop-
erties were due to better interaction between CLNF and 
guar gum. CLNF was found to have uniformly dispersed 
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