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Fig. 1: Overall view materials and processing-steps 



Recycling process 

Fig. 2: EREMA 1108TVEplus (extruder screw d: 80 mm, cutter compactor d 1100 mm) 



Fig. 3: Recycling process – melt pressure LDPE 

Fig. 4: Recycling process – melt pressure DEG 1 



Blown film extrusion 



Fig. 5: Blown film extrusion 



Fig. 6: Process-Parameters – DEG 1 



Fig. 7: Process-Parameters – DEG 2 

Fig. 8: Process-Parameters DEG 3 



Fig. 9: Process-Parameters DEG 4 



Fig. 10: Visual impact of DEG 1 
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Fig. 11: Visual impact of DEG 2 
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Fig. 12: Visual impact of DEG 3 
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Fig. 13: Visual impact of DEG 4 
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Testing of mechanical properties 

Fig. 14: machines for tensile, tear resistance and puncture impact tests (left to right) 

Table 1: results mechanical tests – DEG 1 

 

100 % LDPE LDPE +2% DEG1 LDPE + 5 % DEG1 LDPE +10% DEG1 LDPE +50% DEG1

sM [MPa] 100% 96% 97% 72% 80%

eB [%] 100% 131% 141% 76% 178%

sM [MPa] 100% 101% 99% 70% 56%

eB [%] 100% 95% 99% 96% 64%

Fmax [N] 100% 100% 99% 85% 73%

Thickness [mm] 100% 93% 91% 93% 84%

Tear resistance [N/mm] 100% 105% 107% 93% 88%

Fmax [N] 100% 97% 94% 70% 75%

Thickness [mm] 100% 96% 92% 96% 89%

Tear resistance [N/mm] 100% 104% 103% 75% 87%

Fm [N] 100% 84% 80% 65% 68%

Thickness [mm] 100% 94% 92% 95% 87%

Fm/thickness [N/mm] 100% 90% 86% 68% 78%

Work Wp [J] 100% 73% 76% 62% 140%

Tear resistance

Machine Direction

Cross Direction

Puncture Impact

Tensile properties

Machine Direction

Cross Direction



Table 2: results mechanical tests – DEG 2 

Table 3: results mechanical tests – DEG 3 

Table 4: results mechanical tests – DEG 4 

100 % LDPE LDPE +2% DEG2 LDPE + 5 % DEG2 LDPE +10% DEG2 LDPE +50% DEG2

sM [MPa] 100% 80% 62% 80% 71%

eB [%] 100% 137% 265% 313% 256%

sM [MPa] 100% 90% 56% 83% 77%

eB [%] 100% 83% 105% 113% 105%

Fmax [N] 100% 63% 64% 58% 67%

Thickness [mm] 100% 78% 108% 86% 85%

Tear resistance [N/mm] 100% 82% 60% 69% 81%

Fmax [N] 100% 73% 93% 76% 77%

Thickness [mm] 100% 80% 108% 91% 86%

Tear resistance [N/mm] 100% 93% 89% 86% 91%

Fm [N] 100% 74% 35% 56% 50%

Thickness [mm] 100% 79% 83% 91% 85%

Fm/thickness [N/mm] 100% 93% 42% 62% 58%

Work Wp [J] 100% 114% 43% 82% 59%

Tensile properties

Machine Direction

Cross Direction

Tear resistance

Machine Direction

Cross Direction

Puncture Impact

100 % LDPE LDPE +2% DEG3 LDPE + 5 % DEG3 LDPE +10% DEG3 LDPE +50% DEG3

sM [MPa] 100% 77% 62% 79% 82%

eB [%] 100% 181% 265% 95% 222%

sM [MPa] 100% 83% 56% 84% 91%

eB [%] 100% 91% 105% 85% 101%

Fmax [N] 100% 85% 91% 75% 80%

Thickness [mm] 100% 91% 99% 89% 89%

Tear resistance [N/mm] 100% 95% 93% 85% 90%

Fmax [N] 100% 94% 94% 80% 84%

Thickness [mm] 100% 98% 103% 92% 91%

Tear resistance [N/mm] 100% 99% 95% 89% 95%

Fm [N] 100% 75% 91% 83% 77%

Thickness [mm] 100% 95% 97% 91% 91%

Fm/thickness [N/mm] 100% 79% 94% 91% 85%

Work Wp [J] 100% 89% 112% 119% 110%

Tensile properties

Machine Direction

Cross Direction

Tear resistance

Machine Direction

Cross Direction

Puncture Impact

100 % LDPE LDPE +2% DEG4 LDPE + 5 % DEG4 LDPE +10% DEG4 LDPE +50% DEG4

sM [MPa] 100% 90% 93% 98% 60%

eB [%] 100% 120% 220% 72% 71%

sM [MPa] 100% 88% 75% 72% 22%

eB [%] 100% 89% 92% 117% 1%

Fmax [N] 100% 93% 94% 122% 83%

Thickness [mm] 100% 97% 103% 108% 92%

Tear resistance [N/mm] 100% 97% 92% 114% 91%

Fmax [N] 100% 80% 85% 95% 12%

Thickness [mm] 100% 97% 102% 108% 94%

Tear resistance [N/mm] 100% 85% 87% 91% 13%

Fm [N] 100% 85% 85% 50% 21%

Thickness [mm] 100% 98% 103% 109% 85%

Fm/thickness [N/mm] 100% 87% 83% 46% 24%

Work Wp [J] 100% 76% 80% 59% 27%Puncture Impact

Tensile properties

Machine Direction

Cross Direction

Tear resistance

Machine Direction

Cross Direction







Conclusion 


