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Abstract : Polyethylene (PE) is one of the most petroleum-based thermoplastic materials used in many applications including
packaging due to its cheap, light-weight, chemically inert and capable to be converted into various shapes and sizes of
products.  Although PE is  a  commercially  potential  material,  its  non-biodegradability  caused environmental  problems.  At
present, bio-based polymers become more interesting owing to its bio-degradability, non-toxicity, and renewability as well as
being eco-friendly. Thermoplastic starch (TPS) is a bio-based and biodegradable plastic produced from the plasticization of
starch under applying heat and shear force. In many researches, TPS was blended with petroleum-based polymers including PE
in order to reduce the cost and the use of those polymers. However, the phase separation between hydrophobic PE and
hydrophilic TPS limited the amount of TPS incorporated. The immiscibility of two different polarity polymers can be diminished
by adding compatibilizer. PE-based compatibilizers, e.g. polyethylene-grafted-maleic anhydride, polyethylene-co-vinyl alcohol,
etc. have been applied for the PE/TPS blend system in order to improve their miscibility. Until now, there is no report about the
utilization of  starch-based compatibilizer for  PE/TPS blend system. The aims of  the present research were therefore to
synthesize a new starch-based compatibilizer, i.e. stearic acid-grafted starch (SA-g-starch) and to study the effect of SA-g-
starch on chemical  interaction,  morphological  properties,  tensile  properties  and water  vapor  as  well  as  oxygen barrier
properties of the PE/TPS blend films. PE/TPS blends without and with incorporating SA-g-starch with a content of 1, 3 and 5
part(s) per hundred parts of starch (phr) were prepared using a twin screw extruder and then blown into films using a film
blowing machine. Incorporating 1 phr and 3 phr of SA-g-starch could improve miscibility of the two polymers as confirmed
from the reduction of TPS phase size and the good dispersion of TPS phase in PE matrix. In addition, the blend containing SA-
g-starch with contents of 1 phr and 3 phr exhibited higher tensile strength and extensibility, as well as lower water vapor and
oxygen permeabilities than the naked blend. The above results suggested that SA-g-starch could be potentially applied as a
compatibilizer for the PE/TPS blend system.
Keywords : blend, compatibilizer, polyethylene, thermoplastic starch
Conference Title : ICMR 2015 : International Conference on Materials Research
Conference Location : Rome, Italy
Conference Dates : September 17-18, 2015

World Academy of Science, Engineering and Technology
International Journal of Materials and Metallurgical Engineering

Vol:9, No:09, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

er
ia

ls
 a

nd
 M

et
al

lu
rg

ic
al

 E
ng

in
ee

rin
g 

Vo
l:9

, N
o:

09
, 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/2
89

60
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(09) 2015 1

https://publications.waset.org/abstracts/28960.pdf

