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Extruded at 230� C
Brabender PL2000-6 single screw extruder (19 mm, 25D) 
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Extrusion Number
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PP5 
PP6 
PP7 
PP8 
PP9 
PP10 
PP11 

y = 351.15 exp{ -0.129x}   R2 = 0.985

y = 380.54 exp{-0.033x}    R2 = 0.993

Unstabilized PP

Stabilized PP
9 MFI

6 MFI

11 MFI12 MFI

21 MFI

34 MFI

61 MFI

77 MFI

~ Scale of 
3.0-4.5 MFI
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Extrusion Number
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PP2 
PP3 
PP4 
PP5 
PP6 
PP7 
PP8 
PP9 Unstabilized PP

Stabilized PP 
YI related to additives 

(type / loading), not to MFI 

Color is an important property in itself, but it do es not correlate to 
degradation (especially when different stabilizers are used)
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Wavenumbers (cm-1)

stabilised PP11 extruded at 260°C 
 
extrusion 5 
extrusion 4 
extrusion 3 
extrusion 2 
extrusion 1 

1648 cm-1 1749 cm-1 

Stabilized polypropylene extruded at 260 � C * n
 

CH3 CH3

CH2 H
+

terminal vinylidene
889 cm-1, 1648 cm-1

various carbonyls 

not much variation seen in carbonyl and 
vinylidene absorptions with multiple extrusion
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From:

N. Marshall, “Reconstructing Stabilization ”, 
AMI Polyolefin Additives Conference 2015 
(Cologne, Germany)
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200� C / 392� F
230� C / 446� F
260� C / 500� F
300� C / 572� F
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200� C

230� C

260� C300� C

As expected degradation happens (much) faster at hi gher 
temperatures (and effect more noticeable with more extrusions)
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Stabilized
Processed at 230 � C

Unstabilized
Processed at 230 � C

Stabilized
Processed at 300 � C

Temperature has more of an effect on stabilization than 
extrusion time (at constant screw speed)
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Contains only 
hydroperoxide 
decomposer

Unstabilized

Systems containing only a hydroperoxide decomposer (and no 
chain-breaking antioxidant) have a similar stabilit y to unstabilized PP
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Contains only 
chain-breaking 
stabilizer

Unstabilized

Systems containing only a chain-breaking antioxidan t have a similar 
processing stability to PP containing a phenol + ph osphite system

Phenol + 
phosphite
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EVERNOX 3114

EVERNOX 76

EVERNOX 1330

EVERNOX 10

Different phenolic antioxidants have different effi ciencies as 
processing stabilizers (more apparent with longer processing times)
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EVERNOX 3114

EVERNOX 76

EVERNOX 1330

EVERNOX 10

Color (YI) is often as important as stabilization e fficiency and 
sometimes antioxidant selection must be based on th is criterion
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