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Abstract: The relationships among mechanical properties, rheologica properties, and morphology by reactive extrusion
based on commingled pckaging film wastes containg polypropylene (PP) pckaging film system [PP/polyethylene (PE)/
auminum (Al)/poly(ethylene terephthaate) (PET)] and Nylon packaging film system[Nylon/PE/linear-low density poly-
ethylene (LLDPE)] were investigated to improve the compatibility and toughness of these wastes using various compa-
tibilizers such as ethylene vinylacetate (EVA), styrene-ethylene/butylene-styrene triblock copolymer (SEBS), styrene-ethyl-
ene/butylene-styrene-graft-maeic anhydride copolymer (SEBS-g-MA), polyethylene-graft-maleic anhydride (PE-g-MA),
polypropylene-graft-maeic anhydride (PP-g-MA), polyethylene-graft-acrylic acid (PE-g-AA) and polypropylene-graft-acrylic
acid (PP-g-AA). Compared with Smple melt blend system, the blends showed improvement of about 50% incresse in physical
propertieswhen SEBS and EVA were added. However, SEBS-g-MA thermoplastic elastomer which is highly reactive with
amine terminal group of nylon, resulted in aout 200% increase in impact strength. This compatibilization effect resulted
from the increase of interfacid adhesion and the reduction of domain size of dispersed phasein PP/Nylon blend system.

K eywor ds: reactive compatibilizer, reactive extrusion, commingled pckaging film, compatibility, toughness.
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Figure 1. Characteristics of commingled packaging film wastes. (8) recycled
PP and (b) recycled Nylon.

Table 1. Typesand Properties of Compatibilizer

Compatibilizer Company Grade
EVA? Hanwha Chemical EVA vinyl acetate(25 wt%)
SEBS® Kraton Kraton G-1651 polystyrene(30 wt%)
SEBS-g-MA® Kraton Kraton FG-1901X  maleic anhydride(2 wt%)
PE-g-MA  Honam Petrochemical EM-520M M1(190)=1.5 ¢/10 min
PP-g-MA  Honam Petrochemical CM-1120 M1(230) =50 g/10 min
PE-g-AA Uniroyal Chemical Polybond 1009 M1(190)=6 g/10 min
PP-g-AA Uniroyal Chemical Polybond 1001 M1(230) =40 g/10 min

EVA? : ethylene vinylacetate. SEBS® : styrene-(ethylene/butylene)-styrene triblock
copolymer. SEBS-g-MA® : styrene(ethylenglbutylene)-styrene-graft-maeic anhydride
copolymer. MA : maeic anhydride. AA : Acrylic acid.

Table 2. Composition of PP/Nylon blend

PPINylon Compatibilizer Content
100/0 None
75125 SEBS, SEBS-g-M A, PE-g-M A, PP-g-M A 1~5 phr
PE-g-AA, PP-g-AA, EVA only 5 phr
50/50 None
25175 None
0/100 None
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Figure 2. (a) DSC thermograms and (b) TGA curves of PP/Nylon blends.
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Figure 3. (8) Notched izod impact strength, (b) Tensile strength, and (c)
Elongation at break of PP/Nylon blends.
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Figure 11. Complex viscosity of PP/Nylon(75/25) blends with various compatibilizersat 250 C. () SEBS, (b) SEBS-g-MA, (€) PE-g-MA, and (d) PP-g-MA.
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