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Preparation and Properties of Thermoplastic Starch-Based Packaging Foam Made From
Cassava Starch Blended With Natural Rubber Latex
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Abstract

246706

The objective of this study was to improve impact strength of thermoplastic starch foam
prepared frorﬁ cassava starch blended with natural rubber latex by in situ graft copolymerization
and using potassium persulfate as an initiator. The in situ graft copolymer (NR-g-starch) was
fruitfully performed in both solution and melt blending based on 1H-NMR and FTIR
characterization. Foams were prepared by baking and contained 0-35 pph of natural rubber.
Natural rubber acted as an impact modifier of thermoplastic starch foam. Natural rubber also
increased flexural modulus at certain composition, indicating compatible blend. The presence
of NR-g-starch enhanced impact strength of the blends but did not improve flexural modulus
because potassium persulfate decreased molecular weight of natural rubber. NR-g-starch
occurred at interphase between starch and natural rubber and acted as a compatibilizer by
increasing interfaciql adhesion. Relative humidity also played an important role on mechanical
properties. Since foamhdensity increased with increasing natural rubber content, the specific
impact strength was considered. Soil burial test showed that cassava starch foam was fully
degraded within 8 weeks while foam containing 15 pph of natural rubber was largely degraded

within 16 weeks.
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cm

g/cm3

kg/cm2
kJ/mol
J/im
mg
ml
mm
ml/g
mm/min
min
MPa
nm
pph
psi

rpm

wt%

Fammdengy
degree Celsius
centimeter
flexural modulus
gram
gram per cubic centimeter
hour
kilogram per square centimeter
kilojoule per mole
joule per square meter
milligram

milliliter

\

millimeter

milliliter per gram

millimeter per minute

minute

Meca Pascal

nanometer

parts per hundred

pound per square inch

round per minute

second

glass transition temperature
melting temperature

degree of crystallinity

flexural stress at maximum load
flexural strain at maximum load
flexural strain at break
micrometer

percentage by weight
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