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of TPS adhesion at the inter-phase ofthe HDPE/NR-TPS 
blend was clearly improved, as indicated in the morphol-
ogy study. Through the comparison of thermal degradation 
results, the HDPE/NR/TPS blends proved to be superior to 
the HDPE/NR/particulate starch counterparts.
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Introduction

Thermoplastic natural rubber (TPNR), based primarily on 
polyolefin and natural rubber, has been used extensively 
for a number of years and it is an important family of ther-
moplastic polyolefins (TPOs). TPNR blends have attracted 
much attention due to their ease of processability, broad 
spectrum of properties, and availability at a competitive 
price. TPNR systems consist of multi-phase hard and soft 
domains, obtained from blending thermoplastics with natu-
ral rubber. Generally, TPNR is prepared using various types 
of polyolefins, such as low density polyethylene (LDPE) 
[1, 2], high density polyethylene (HDPE) [3, 4] and poly-
propylene (PP) [5, 6].

Over the past few decades, numerous studies have been 
carried out to produce TPNR blends, in order to better 
understand and control their resultant properties. Consid-
ering the importance of TPNR blends, as one of the larg-
est thermoplastic elastomers (TPEs) demanded worldwide 
and combined with a significant awareness of green tech-
nologies, this work is dedicated to exploring the possibil-
ity of imparting starch as one of the blend’s components in 
a TPNR system. The main focus of this work is therefore 
to investigate the possibility of producing a starch-based 

Abstract The utilization of cassava starch as one of the 
components in high density polyethylene (HDPE)/natural 
rubber (NR) blends were investigated. The true challenge 
in producing new materials based on natural resources is 
to design materials that could level the mechanical prop-
erties of existing conventional polymers. In this study, 
we have focused on characterizing the HDPE/NR blends 
incorporated with cassava starch in the form of granulates 
(native and silanized) as well as plasticized starch. Cas-
sava starch acted as a biodegradation component in the 
HDPE/NR blends and the incorporation of cassava starch 
reduced thermal stability and the degree of crystallinity 
in general. Several series of cassava starch modifications 
were performed in order to improve the final properties of 
the blends. Cassava starch was treated with a silane cou-
pling agent, and proved to be effective in improving tensile 
strength. The better dimensional stability and compatibil-
ity between the blend phases were obtained in the silane-
treated cassava starch, as observed in the dynamic mechan-
ical analysis results. Cassava starch was also converted into 
a plasticized form (TPS), and from the results, the degree 
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