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Abstract
In our previous work, it was demonstrated that etherified–oxidized cassava starch (EOCS) showed greater adhesion and 
film properties than oxidized cassava starch (OCS). Therefore, the purpose of this paper is to reveal if blending EOCS with 
polyvinyl alcohol (PVA) could further enhance the adhesion of OCS to cotton and polylactic acid (PLA) fibers and toughen 
OCS film. The EOCS samples were synthesized through etherification of OCS with 3-chloro-2-hydroxypropyl sulfonic acid 
sodium in an aqueous medium, and were characterized by Fourier transform infrared spectroscopic technique. The apparent 
viscosity of cooked EOCS/PVA paste was measured, and the adhesion was evaluated by measuring the bonding forces of 
the blends to cotton and PLA fibers. Film properties were analyzed in terms of tensile strength, breaking elongation, bend-
ing endurance, scanning electron microscopy and X-ray diffraction. It was found that blending EOCS with PVA was able to 
further enhance the adhesion of OCS to both fibers and toughen OCS film. The enhancement in the adhesion and the film 
toughness was correlated with blending ratio of EOCS to PVA. With the decrease in the ratio, the breaking elongation and 
bending endurance of the blend films and bonding forces significantly increased. By increasing the degree of substitution 
(DS) of EOCS, the bonding forces of EOCS/PVA blends to both fibers gradually increased. In the adhesion, the positive 
influence performed by the ratio is more than that performed by the DS. The EOCS/PVA with a ratio of 50:50 and a DS of 
0.031 could be adopted to further improve the adhesion and film toughness of OCS.
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Introduction

In applications such as textile sizing and paper making, siz-
ing agent functions as an adhesive to stick the fibers together 
for improving the strength of fiber assembly. Accordingly, 
strong adhesion is often desirable since this generates a 
positive performance of sizing agent. In the sizing process, 
strong adhesion is extremely important because the adhesion 
not only can enhance the tensile strength of yarns, but also 
can diminish the hairiness of spun yarns [1]. Consequently, 
for the sizing agents, their adhesion to fibers has become a 
considerably important quality index. In addition, the film 
formed at the yarn surfaces is able to avoid the damage of 
mechanical abrasions to the yarns, thereby improving their 
weaving ability [2]. In the paper making, the flexibility of 

the paper is correlated with the film properties. Undoubt-
edly, in the textile sizing and paper making, it is particu-
larly important for sizing agent to form an extensible and 
flex-fold-resistant film [3]. Owing to their importance, the 
adhesion and film properties of sizing agents have received 
increasing attention recently.

Starch as a sizing material has been greatly used in 
the applications of textile sizing and paper making [4], 
because it is inexpensive [5], renewable [6], biodegradable 
[7], and has certain adhesion and film-forming ability, etc. 
In addition, starch as one of the most abundant organic 
materials consists of interconnected anhydroglucose units, 
each of which has three hydroxyls [8]. Due to the cyclic 
structure of anhydroglucose unit and the existence of mas-
sive hydroxyls, starch shows the drawbacks of brittleness 
and rigidity [9], which make starch film inflexible and 
its adhesion to fibers poor. Oxidization has been widely 
adopted to reduce the apparent viscosity of cooked starch 
paste and increase the fluidity of the paste. The increase in 
the fluidity can promote the wetting and spreading of the 
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