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 The optimal adhesion conditions best meet the TPS_ MA-g-SEBS 
system which contribute to the improvement of application 
properties LDPE_TPS blends 

The LDPE shows MFI value of 2.2 g/10 min. The MFI values for 
LDPE_TPS blends decreased with increasing thermoplastic starch 
content, which can be attributed to the increase in the viscosity of the 
blend, which leads to a difficult flow of the blends through the die. The 
MFI values are improved when a compatibilizer is added into the 
LDPE_TPS blends. 

 Low-density polyethylene (LDPE), Dow 150 E, was supplied from Dow Chemical Company 
 The native wheat starch ‘‘Srpanjka” was purchased from the Agricultural Institute, Osijek, Croatia  
 The glycerol with 99.5 % purity was used as a plasticizer for native wheat starch and was obtained  
from Gram Mol, Zagreb, Croatia 
 As a compatibilizer was used maleic anhydride grafted styrene–ethylene/butylene–styrene  
block copolymer, grafted with 2 wt % maleic anhydride (MA-g-SEBS), Kraton FG 1901X,  
fabricated by the Shell Chemicals Company, USA  
⇒Thermoplastic starch (TPS) was prepared by blending native wheat starch with glycerol added as  
a plasticizer with ratio of 60 (native wheat starch)/40 (glycerol).  The TPS was extruded in  
a laboratory  single-screw extruder  (Model 19/20DN; Brabender GmbH, Germany). 
The temperature profile was ranged from 100 °C to 130 °C with the screw speed 40 rpm and dosing 
speed of 15 rpm. The extruded TPS sample was cut and granulated in pellet form and then stored in 
sealed plastic bags at room temperature overnight. Varying amount of TPS (10, 20, 30, 40, 50 wt %) 
was then blended together with LDPE pellets within a Brabender kneading chamber for 9 min at 160 
°C with a rotor speed of 60 rpm. Finally, the blends were moulded in laboratory hydraulic press 
Fontune, Holland, at a temperature of 150 °C, the pressure of 25 kPa during 5 min, with a preheating 
of 1 min to obtain the test samples for further analysis. The amount of MA-g-SEBS as compatibilizers 
were 3 wt % for all ratios of LDPE/TPS blends.  

Addition of MA-g-SEBS to pure TPS results in the formation of a new 
characteristic absorption band at approximately at 1744 cm-1 which 
correspond to the carbonyl group of maleic anhydride (C=O stretching 
vibration), suggesting the maleic anhydride ring is fully open. Further, the 
characteristic bands at 1240 cm-1 increase intensity that corresponds to more 
CO group. Additionally, band at 820 cm-1 belongs to the butyl absorption 
peak which is formed in the starch by ring opening and esterification of 
maleic anhydride. Thus, examination of the FTIR spectrum of the TPS_MA-
g-SEBS indicates the existence of ester groups and C=O bonds which 
confirms the esterification of starch. 

Minimal interfacial surface free energy and positive but minimal wetting coefficient is 
required in order to enhance good adhesion between two phases in the polymer blend, 
which is achieved in the TPS_ MA-g-SEBS blend. The work of adhesion for TPS_ MA-g-
SEBS blend is 68.48 m J m-2 indicates the good interaction between TPS and MA-g-
SEBS as a compatibilizer. Positive values of the wetting coefficient indicate on good 
wetting of compatibilizer surface by polymer matrix. 
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Surface free energies were determined by measuring 
the contact angles. The contact angles of the blends 

without and with compatibilizer were measured on a 
contact angle goniometer,  DataPhysics OCA 20 

Instrument GmbH, at a temperature of 23 °C ± 0.5 °C.  
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