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ABSTRACT 
 

In this research low density polyethylene blended with potato starch. Biodegradation of potato starch based 
low density polyethylene (LDPE) has been investigated in soil for 8 months.  Weight differences of polymeric 
samples before and after degradation in soil indicated the soil biodegradation. Fourier transform spectroscopy 
(FTIR) approved the biodegradability of potato starch based low density polyethylene blend. The effect of 
potato starch on water absorption of blend has been studied. Result shown with increasing the amount of potato 
starch biodegradability and water absorption increased.  

 
Key words: biodegradation, low density polyethylene, potato starch, soil, water absorption, blend.  
 
Introduction  

 
Research on biodegradable petroleum based 

polymer begun on 1970s. Biodegradable polymer 
during their usage must have same mechanical 
properties as like as synthetic polymers. However, 
they are finally degradable to low molecular weight 
compounds such as H2O and CO2 but they are 
nontoxic by products in living microorganisms [1]. 
Microbial biodegradable plastics could be degraded 
in simpler particle such as CO2 or water by 
microorganism’s activities. Bacteria and fungi attract 
to Polyethylene starch based blend [4]. Recycling is 
considered as a solution for plastics problems, but 
not applicable for all products and sometimes this 
process is not highly economical. Development of 
biodegradable polymers can be considered as the best 
practice in the solve of solid waste problems. 
Blending synthetic polymers with natural polymers 
such as Starch, Cellulose, Lignin, Chitin and chitosan 
is applied as an important way to accelerate polymer 
degradation. 

Low Density Polyethylene used in huge scale for 
packaging and production of bags, composites and 
agricultural mulches [4,5]. Low density polyethylene 
is employed in packaging industry, in production of 
bags, bottles and many other items as well as being 
used in composites with other materials. 

Starch is an inexpensive materials used as a 
biodegradable additive. Starch is abundant, 
biodegradable and renewable, so appropriate for 
blending with synthetic polymers. Starch is 
composed of two parts: amylose and amylopectin 
whose percentages are different in various kinds. In 

food packaging section starch based plastic most 
considered. Plastic containing starch didn’t have a 
negative effect on quality of food or other packed 
materials. Starch based plastic didn’t have a negative 
effect on the environment and reduce the green house 
effect.Synthetic plastic needs a long time to 
degradation in nature. Used starch as a biodegradable 
agent accelerated the time of the degradation in the 
environment.  

 
Materials and Methods  

 
Low Density Polyethylene (LDPE) with 

commercial grade 0200 prepared from Bandar Imam 
petrochemical complex, IRAN. Food grade potato 
starch obtained from Alvand co. IRAN. Glycerol 
with food grade belongs to Merck co. Germany. 
Polyethylene grafted maleic anhydride (PE-g-Ma) 
produces in   Karankin Co., IRAN. Olive oil used as 
a moisturizer. 

Samples were processed in HBI system with 60 
rpm in 160°C. Sample sheets (0.4 mm thickness) 
were prepared by using Hot Mini Press. Samples cut 
in strip shape and buried into soil for 8 months. FTIR 
test was performed on each sample before and after 
soil burial to confirm the biodegradability in soil 
environment. 

This test was performed using equinox 55 made 
by Bruker under 23° C. The samples were scanned at 
4 cm -1 resolution. Water absorption capacity was 
carried out by using sheets with size of 3×8 cm2. 
Samples were soaked in water and every 24 hours 
they were weighed. This procedure continued until a 
constant weight was achieved. 
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Result and Discussion 
 
Figure  1 shown a degradation of LDPE and 

LDPE/potato starch into the soil. Weight loses of 
polymer strips in the soil could be assumed as an 
indicator of biodegradation in the landfills or natural 
environment. Soil microorganisms attacked the 
polymer strips. First of all, microorganisms attracted 
to the potato starch content of blends. 
Microorganisms consumed potato starch in the 
polymer matrix and caused a fractured in the LDPE 
chain. Because of the existence of maleic anhydride 
– that made a chemical bond between LDPE and 
potato starch- degradation of potato starch caused a 
fracture in the polymer matrix and biodegradation of 
LDPE. 

Figure2 shown a Fourier transform spectroscopy 
(FTIR) confirmed the biodegradation in soil 
environment. Figure   showed the FTIR spectroscopy 
before and after degradation in soil. FTIR exhibit 
some change in LDPE/Potato starch after 
degradation in soil. Highest decreased in spectrum 
observed at 1700 cm-1 derived from Carbonyl groups 
of potato starches. This reduction confirmed the 
degradation LDPE/potato starch in soil. Maleic 
anhydride improved compatibility between non-polar 
LDPE and polar potato starches [5].  Absorption 
band of the (1081- 1089 cm -1) because of the weak 
hydrogen bond between starch and glycerol. 
Absorption band between (1081 cm -1 – 1156 cm -1) 
derived from C-O-H stretching bond. Reduction 
1070 – 1200 cm -1 belongs to alcohol absorption 
band and indicated of fast degradation rate of Carbon 
chain [2]. The ability to absorb water molecules by 
polymers influences their physicochemical properties 
and susceptibility to hydrolysis and biodegradation. 

Plastics are resistant to biological degradation, 
because microorganism does not have capable 
enzymes for degrading and utilizing the synthetic 
polymer. Polyethylene is hydrophobic, so then is 
limited to the enzyme activities. Therefore, water 
absorption of potato starch based blends is in direct 
relation to their ability for degradation. According to 
other researcher (bikiaris et al. 1998), the increase in 
the amount of compatibilizer the water absorption 
was also increased. The amount of compatibilizer has 
a positive effect on water absorption. In this 
conducted research, the amount of compatibilizers 
was considered as constant. As shown in Figure 3, by 
increasing the amount of the potato starch  content 
the rate of water absorption increased, but pure 
synthetic polymers does not show any absorption. 
Unlike the low density polyethylene, potato starch is 
a hydrophilic material then has a trend to absorb 
water.  Higher water absorption related to samples 
with 40% potato starch content. Potato starch based 
compound tends to absorb water because the 
hydroxyl group in starch makes the hydrogen bond 
with water molecules. Also water molecules trapped 
the OH group of potato starch. 

 
Conclusion: 

 
Growing concern about environment pollution 

leads public trends to usage of biodegradable 
polymers. Natural polymers used as a biodegradable 
additive. In this work, potato starch was a selected 
biopolymer. Potato starch/LDPE weight loss and 
FTIR test after soil burial simulated as 
biodegradation in landfills. Result shown with 
increasing the amount of potato starch 
biodegradability and water absorption increased.  

  
 

 
 
Fig. 1: Weight loss of polymeric samples during 8 months soil burial. 

 



3158 
Adv. Environ. Biol., 5(10): 3156-3158, 2010 

 

 

 
Fig. 2: Fourier transform spectroscopy (FTIR) of potato starch based LDPE (LDPE/potato starch) before and 

after degradation in soil. 
 

 
Fig. 3: Water absorption of starch based low density polyethylene blend. 
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