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A P P E N D I X  A

M e a n  v a l u e s  o f  m e c h a n i c a l  p r o p e r t i e s  o f  E S C O R ® s / E A A s  b l e n d s

Hardness values of ESCOR®s/EAAs blends

T a b l e  A 1  Hardness values of ESCOR®310/EAAs.
EAA content EAA1 EAA2 EAA4 EAA5

0 48.6 48.6 48.6 48.6
20 48.9 48.9 49.8 43.6
40 50.3 50.4 50.6 44.0
60 51.5 51 50.8 46.9
80 53.4 52.5 52.6 49.3
100 53.8 55.7 54.6 53.7

T a b l e  A 2  Hardness values of ESCOR®325/EAAs.
EAA content EAA1 EAA2 EAA4 EAA5

0 28.2 28.2 28.2 28.2
20 34.1 32.7 33.5 33.5
40 38.1 41.1 41.2 40.9
60 45.1 45.5 47.1 46.3
80 49.3 53.3 50.6 54.3
100 53.8 55.7 54.6 53.7
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Table A3 H a r d n e ss  v a lu e s  o f  E S C O R ® 3 2 0 /E A A s .
EAA content EAA1 EAA2 EAA4 EAA5

0 34.2 34.2 34.2 34.2
20 1 37.9 38.8 38.3 38.8
40 44.3 43.4 45.2 45.1
50 - 47.6 - -

60 48.2 50.3 50.6 49.7
80 52.1 52.1 53.6 51.7
85 - 53.9 - -

90 - 54.1 - -

95 - 56.3 - -

100 53.8 55.7 54.6 53.7

Tensile properties of ESCOR®s/EAAs blends

Maximum stress o f  ES c  OR ๏ร/EA A ร blends

T a b l e  A 4  Maximum stress of ESC0R®310/EAAs.
EAA content EAA1 EAA2 EAA4 EAA5

0 11.116 11.116 11.116 11.116
20 12.141 11.732 12.491 11.303
40 12.117 10.967 13.091 12.496
60 13.400 13.971 14.449 13.506
80 12.452 14.907 15.313 15.333
100 15.265 15.834 15.902 16.285
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Table A5 M a x im u m  stre ss  o f  E S C O R ® 3 2 0 /E A A s .
EAA content EAA1 EAA2 EAA4 EAA5

0 4.794 4.794 4.794 4.794
20 7.184 3.542 6.163 6.588
40 8.949 5.994 8.688 8.576
50 - 4.931 - -

60 10.608 7.548 10.437 10.968
80 12.061 12.680 13.372 12.620
85 - 12.652 - -

90 - 12.628 - -

95 - 14.857 - -

100 15.265 16.301 15.902 16.285

Table A6 Maximum stress of ESCOR®325/EAAs.
EAA content EAA1 EAA2 EAA4 EAA5

0 4.956 4.956 4.956 4.956
20 ■ 5.895 6.270 6.329 6.050
40 7.898 9.057 7.283 8.369
60 10.554 11.611 11.119 11.351
80 12.571 11.431 13.458 15.150
100 15.265 15.834 15.902 16.285



Young’s modulus o f  ESCOR®s/EAAs blends

Table A7 Young’s modulus of ESCOR®310/EAAs.
EAA content EAA1 EAA2 EAA4 EAA5

0 137.146 137.146 137.146 137.146
20 263.272 157.750 195.012 281.019
40 329.098 173.502 209.649 215.259
60 358.310 265.004 270.945 175.040
80 385.681 249.242 324.759 151.397
100 615.485 207.250 393.040 272.79

Table A8 Young’s modulus of ESCOR®320/EAAs.
EAA content EAA1 EAA2 EAA4 EAA5

0 18.137 18.137 18.137 18.137
20 64.739 32.046 59.153 59.887
40 142.136 51.741 122.399 107.949
50 - 60.192 - -
60 241.774 81.003 191.239 161.385
80 376.065 153.702 264.973 151.202
85 1 140.959 - -
90 - 194.897 - -
95 - 196.395 - -
100 615.485 456.470 393.040 272.79
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Table A10 Y o u n g ’s m o d u lu s  o f  E S C O R ® 3 2 5 /E A A s .
EAA content EAA1 EAA2 EAA4 EAA5

0 34.803 34.803 34.803 34.803
20 41.585 66.194 75.101 56.736
40 114.528 173.579 137.318 119.038
60 337.838 326.574 243.723 202.864
80 386.996 361.888 345.208 321.580
100 615.485 456.470 393.040 272.79

Gloss properties of ESCOR®s/EAAs blends

Gloss value at 20 ° o f  ESCOR 's/EAAs blends

Table A ll  Gloss value at 20° of ESCOR®310/EAAs.
EAA content EAA1 EAA2 EAA4 EAA5

0 73.0 73.0 73.0 73.0
20 65.2 63.3 70.9 60.1
40 61.9 67.9 66.2 71.8
60 63.2 72.1 65.2 73.2
80 66.8 66.6 63.7 75.5
100 71.6 62.4 67.0 75.2
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Table A12 G lo s s  v a lu e  at 2 0 °  o f  E S C O R ® 3 2 0 /E A A s .
EAA content EAA1 EAA2 EAA4 EAA5

0 74.2 74.2 74.2 74.2
20 52.6 36.8 61.5 63.7
40 53.0 53.3 61.4 61.5
50 - 50.3 - -

60 61.3 49.9 61.5 63.1
80 ■ 62.7 50.4 62.8 70.3
85 - 51.1 - -

90 - 56.0 - -

95 - 56.5 - -

100 71.6 62.4 67.0 75.2

Table A13 Gloss value at 20° of ESCOR®325/EAAs.
EAA content EAA1 EAA2 EAA4 EAA5

0 65.4 65.4 65.4 65.4
20 42.5 45.5 54.5 47.7
40 45.7 48.3 54.1 51.5
60 47.7 56.2 55.2 58.5
80 50.4 62.4 59.7 65.9
100 71.6 62.4 67.0 75.2
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Gloss value at 60 ° o f  ESCOR®s/EAAs blends

Table A14 Gloss value at 60° of ESCOR®310/EAAs.
EAA content EAA1 EAA2 EAA4 EAA5

0 93.3 93.3 93.3 93.3
20 81.0 84 88.7 81.0
40 80.1 83.8 84.2 87.6
60 81.0 87.0 82.4 89.1
80 83.1 81.8 80.7 90.9
100 86.7 82.6 83.0 80.1

Table A15 Gloss value at 60° of ESCOR®320/EAAs.
EAA content EAA1 EAA2 EAA4 EAA5

0 96.7 96.7 96.7 96.7
20 70.3 59.5 78.2 80.1
40 72.3 76.4 79.5 80.6
50 - 75.2 - -

60 80.1 71.3 80.6 81.4
80 81.2 76.8 81.7 84.9
85 - 74.4 - -

90 , 77.0 - -

95 - 79.5 - -

100 86.7 82.6 83.0 80.1
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Table A16 Gloss value at 60° of ESCOR®325/EAAs.
EAA content EAA1 EAA2 EAA4 EAA5

0 93.3 93.3 93.3 93.3
20 71.6 76.9 78.2 76.7
40 71.5 73.3 78.8 73.3
60 71.5 77.3 76.3 80.7
80 72.9 81.0 79.0 82.4
100 86.7 82.6 83.0 80.1



APPENDIX B

Rheological properties of ESCOR®320/EAA®2 blends

Table B1 Rheological properties (G \ dyn/cm2) of ESCOR®320/ EAA®2.
Freq EAA content

(rad/s) 0 20 40 60 80 100
0.1 12142.6 - 30235.7 641000 - -

0.15849 17445.3 19023.1 35661 453000 - -
0.25119 24922.6 25244.0 34398.2 509000 - -
0.39811 34692.4 35084.1 57840 450000 535000 35703.4
0.63096 47734.8 46648.4 73291.5 436000 - 47831.5

1 64532.9. 62767.2 86524 536000 544000 65728.1
1.58489 86609.4 84451.1 101000 - 499000 86010.4
2.51189 115000 111000 135000 551000 524000 112000
3.98107 151000 145000 170000 572000 557000 148000
6.30957 196000 188000 217000 635000 608000 192000

10 250000 241000 278000 681000 652000 249000
15.8489 318000 306000 349000 758000 701000 317000
25.1189 400000 388000 438000 826000 785000 409000
39.8107 502000 488000 545000 917000 872000 511000
63.0957 626000 611000 680000 1030000 971000 635000

100 786000 764000 832000 1130000 1080000 789000
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Table B2 R h e o lo g ic a l  p ro p ertie s  (G ” , d y n /c m 2) o f  E S C O R ® 3 2 0 / E A A ® 2 .
Freq 1 EAA content

(rad/s) 0 20 40 60 80 100
0.1 21819.4 - 47583.4 335000 - -

0.15849 28766.3 27808.4 56993.2 341000 - -

0.25119 37624.8 36812.5 65761.2 - - -

0.39811 48728.8 45416.9 80597.6 395000 186000 52306.6
0.63096 62232.7 58843.6 104000 261000 - 65089

1 79143.9 76877.1 114000 133000 127000 82529.7
1.58489 100000 97448.3 127000 - 105000 103000
2.51189 126000 121000 157000 0.26447 149000 128000
3.98107 158000 151000 187000 0.31328 150000 160000
6.30957 197000 187000 224000 0.32692 188000 197000

10 241000 229000 271000 0.35983 224000 242000
15.8489 295000 280000 324000 0.3725 260000 297000
25.1189 359000 342000 388000 0.40243 308000 362000
39.8107 435000 414000 461000 0.41901 365000 433000
63.0957 529000 502000 548000 0.43842 433000 524000

100 642000 608000 650000 0.47713 502000 631000
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T a b le  B 3 R h e o lo g ic a l  p ro p ertie s  (tan  5 ) o f  E S C O R ® 3 2 0 / E A A ® 2 .
F req E A A  c o n te n t

(ra d /s) 0 2 0 4 0 6 0 8 0 100
0.1 1 .7 9 6 9 3 - 1 .5 7 3 7 5 0 .5 2 2 7 1 - -

0 .1 5 8 4 9 1 .6 4 8 9 4 1 .4 6 1 8 2 1 .5 9 8 1 9 0 .7 5 2 6 6 - -
0 .2 5 1 1 9 1 .5 0 9 6 7 1 .4 5 8 2 7 1 .9 1 1 7 6 - - -
0 .3 9 8 1 1 1 .4 0 4 5 9 1 .2 9 4 5 2 1 .3 9 3 4 6 0 .7 7 6 2 0 .3 4 7 6 8 1 .4 6 5 0 3
0 .6 3 0 9 6 1 .3 0 3 7 2 1 .2 6 1 4 3 1 .4 2 1 6 1 0 .5 8 0 6 - 1 .3 6 0 8

1 1 .2 2 6 4 1 1 .2 2 4 8 1 .3 1 7 6 5 0 .2 4 8 5 4 0 .2 3 4 0 8 1 .2 5 5 6 2
1 .5 8 4 8 9 1 .1 5 5 3 3 1 .1 5 3 9 1 .2 5 3 0 3 - 0 .2 0 9 6 6 1 .1 9 5 2 8
2 .5 1 1 8 9 1 .0 9 7 3 2 1 .0 8 9 5 1 .1 6 8 9 8 0 .2 6 4 4 7 0 .2 7 5 5 2 1 .1 4 4 5 4
3 .9 8 1 0 7 1 .0 4 7 4 6 1 .0 3 7 5 3 1 .0 9 7 7 8 0 .3 1 3 2 8 0 .2 7 0 0 3 1 .0 8 0 4 5
6 .3 0 9 5 7 1 .0 0 1 8 7 0 .9 9 4 3 7 1 .0 3 2 8 3 0 .3 2 6 9 2 0 .3 0 9 2 7 1 .0 2 6 1 9

10 0 .9 6 4 7 8 0 .9 5 1 8 2 0 .9 7 7 2 7 0 .3 5 9 8 3 0 .3 4 2 8 1 0 .9 7 5 8
1 5 .8 4 8 9 0 .9 2 9 4  1 0 .9 1 3 3 4 0 .9 2 6 9 4 0 .3 7 2 5 0 .3 7 1 1 8 0 .9 3 4 7 6
2 5 .1 1 8 9 0 .8 9 8 0 6 0 .8 8 1 2 6 0 .8 8 4 5 1 0 .4 0 2 4 3 0 .3 9 2 1 6 0 .8 8 5 3 7
3 9 .8 1 0 7 0 .8 6 7 4 1 0 .8 4 8 0 3 0 .8 4 4 5 7 0 .4 1 9 0 1 0 .4 1 8 7 2 0 .8 4 7 1 5
6 3 .0 9 5 7 0 .8 4 4 3 0 .8 2 1 1 5 0 .8 0 6 1 7 0 .4 3 8 4 2 0 .4 4 6 2 5 0 .8 2 4 7 2

100 0 .8 1 5 9 9 0 .7 9 5 4 0 .7 8 1 1 5 0 .4 7 7 1 3 0 .4 6 4 0 2 0 .7 9 9 8 1



APPENDIX c

Dynamic mechanical properties of ESCOR®320/EAAs blends
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A P P E N D I X  D

G e n e r a l  p r o p e r t i e s  o f  E S C O R ®  t e r p o l y m e r

T a b l e  D 1  G e n e r a l  p r o p e r t ie s  o f  E S C O R ®  3 1 0  ( A c i d  t e r p o ly m e r  fo r  a d h e s iv e  

a n d  p o ly m e r  m o d i f i c a t io n ) .

R e s i n  P r o p e r t i e s T e s t  B a s e d  O n U n i t  ( S I ) T y p i c a l

V a l u e 1
M e l t  I n d e x E x x o n  M e t h o d g /1 0  m in 6 .0
D e n s i t y E x x o n  M e t h o d g /c m 3 0 .9 4 1
A c i d  N u m b e r E x x o n  M e t h o d M g  K O H /g  p o ly m e r 4 5
M e l t in g  T e m p e r a tu r e E x x o n  M e t h o d op  (O Q 2 0 1  ( 9 4 )
C r y s t a l l i z a t io n  T e m p e r a tu r e E x x o n  M e t h o d op  (O Q 1 6 5  ( 7 4 )

P h y s i c a l  P r o p e r t i e s

Y o u n g ’s  M o d u lu s A S T M  D - 6 3 8 P s i  ( M p a ) 2 7 0 0  ( 1 9 )
F le x  M o d u lu s A S T M  D - 7 9 0 P s i  (M p a ) 8 6 5 0  ( 6 0 )
V ic a t  S o f t e n in g  P o in t A S T M  D - 1 5 2 5 op (O Q 1 61  ( 6 6 )
T e n s i l e  S t r e n g t h 3 @  y ie ld A S T M  D - 6 3 8 P s i  ( M p a ) 4 8 0  ( 3 .3 )

@  b r e a k 2 1 0 0 ( 1 4 )
E lo n g a t io n 3 @  b r e a k A S T M  D - 6 3 8 % 5 7 0
H a r d n e s s ,  1 5 s  s h o r e  A A S T M  D - 2 2 4 0 - 9 0

s h o r e  D 4 1

1. V a lu e s  a r e  t y p ic a l  a n d  s h o u ld  n o t  b e  in te r p r e te d  a s  s p e c i f i c a t io n s .
2 . P h y s ic a l  p r o p e r t ie s  w e r e  m e a s u r e d  o n  c o m p r e s s io n  m o ld e d  s p e c im e n s .
3 . T e n s i l e  t e s t in g  w a s  c o n d u c t e d  a s  a  c r o s s h e a d  s p e e d  o f  2  in /m in .
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F D A  S ta tu s

E S C O R ®  3 2 5  t e r p o ly m e r  c o m p l i e s  w i t h  F D A  r e g u la t io n  2 1  C F R  1 7 5 .1 0 5  (a )
( 1 )  “ A d h e s i v e ”  a n d  m a y  b e  s a f e ly  u s e d  a s  a  c o m p o n e n t  o f  n o n - a lc o h o l i c  fo o d

( 2 )  . E S C O R ®  3 2 5  t e r p o ly m e r  a l s o  c o m p l i e s  w i t h  2 1  C F R  1 7 6 .1 8 0  (b )  ( 2 )  

“ C o m p o n e n t s  o f  p a p e r  a n d  p a p e r b o a r d  in  c o n t a c t  w i t h  d r y  f o o d ” a n d  m a y  b e  

s a f e ly  u s e d  a s  a  c o m p o n e n t  o f  p a p e r  a n d  p a p e r  b o a r d  p a c k a g in g  a r t ic le s  fo r  

d r y  f o o d s .

T a b l e  D 2  G e n e r a l  p r o p e r t ie s  o f  E S C O R ®  3 2 0  ( A c i d  t e r p o ly m e r  fo r  f i lm  a n d  

e x t r u s io n  c o a t in g  a p p l ic a t io n s ) .

R e s i n  P r o p e r t i e s T e s t  B a s e d  O n U n i t  ( S I ) T y p i c a l

V a l u e 1

M e lt  I n d e x E x x o n  M e t h o d g / 1 0  m in 5 .0
D e n s i t y E x x o n  M e t h o d g /c m 3 0 .9 5 3
A c i d  N u m b e r E x x o n  M e t h o d M g  K O H /g  p o ly m e r 4 5
M e l t in g  T e m p e r a tu r e E x x o n  M e t h o d op  (O Q 1 6 9  ( 7 6 )

P h y s i c a l  P r o p e r t i e s ^

T e n s i l e  S t r e n g th  M D A S T M  D - 8 8 2 P s i  ( M p a ) 2 8 0 0  ( 1 9 )
T D 2 5 0 0  ( 1 7 )

E lo n g a t io n  M D A S T M  D - 8 8 2 % 3 9 0
T D 17

1. V a lu e s  a r e  t y p ic a l  a n d  s h o u ld  n o t  b e  in te r p r e te d  a s  s p e c i f i c a t io n s .
2 . F i lm  o b t a in e d  o n  a  2 .5  in c h  b lo w n  f i lm  l in e  w i t h  2 :1  b lo w - u p  r a t io  a n d

m e l t  t e m p e r a tu r e  o f  3 2 0 - 3 8 0 ° F  ( 1 6 0 - 1 9 5 ° C ) .

F D A  S ta tu s

E S C O R ®  3 2 0  t e r p o ly m e r  c o m p l i e s  w i t h  F D A  r e g u la t io n  2 1  C F R  1 7 5 .1 0 5  (a )
( 1 )  “ A d h e s i v e ” a n d  m a y  b e  s a f e ly  u s e d  a s  a  c o m p o n e n t  o f  n o n - a lc o h o l i c  fo o d

( 2 )  . E S C O R ®  3 2 5  1 t e r p o ly m e r  a l s o  c o m p l i e s  w i t h  2 1  C F R  1 7 6 .1 8 0  (b )  ( 2 )
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“ C o m p o n e n t s  o f  p a p e r  a n d  p a p e r b o a r d  in  c o n t a c t  w i t h  d r y  f o o d ”  a n d  m a y  b e  

s a f e l y  u s e d  a s  a  c o m p o n e n t  o f  p a p e r  a n d  p a p e r  b o a r d  p a c k a g in g  a r t ic le s  fo r  
d r y  f o o d s .

T a b l e  D 3  G e n e r a l  p r o p e r t ie s  o f  E S C O R ®  3 2 5  ( A c i d  t e r p o ly m e r  fo r  s p e c ia l i t y  

a n d  p o ly m e r  m o d i f i c a t io n ) .

R e s i n  P r o p e r t i e s T e s t  B a s e d  O n U n i t  ( S I ) T y p i c a l

V a l u e 1
M e lt  I n d e x E x x o n  M e t h o d g /1 0  m in 2 0
D e n s i t y E x x o n  M e t h o d g /c m 3 0 .9 5 0
A c i d  N u m b e r E x x o n  M e t h o d M g  K O H /g  p o ly m e r 4 5
M e l t in g  T e m p e r a tu r e E x x o n  M e t h o d op  (o C ) 1 6 3  ( 7 3 )
C r y s t a l l i z a t io n  T e m p e r a tu r e E x x o n  M e t h o d op  (O Q 1 2 0  ( 4 9 )

P h y s i c a l  P r o p e r t i e s

F l e x  M o d u lu s A S T M  D - 7 9 0 P s i  ( M p a ) 2 0 0 0  ( 1 4 )
V ic a t  S o f t e n i n g  P o in t A S T M  D - 1 5 2 5 op  (O Q 1 0 4  ( 4 0 )
T e n s i l e  S t r e n g t h 3 @  b r e a k A S T M  D - 6 3 8 P s i  ( M p a ) 6 3 0  ( 4 .3 )
E lo n g a t io n 3 @  b r e a k A S T M  D - 6 3 8 % 7 2 5

T e n s i l e  I m p a c t  23°c A S T M  D - 1 8 2 2 f t . ib / in 2 ( k J /m 2) 2 8 0 ( 5 9 0 )

-40°c 1 9 0 ( 4 0 0 )

H a r d n e s s ,  1 5 s  s h o r e  A A S T M  D - 2 2 4 0 - 7 8

s h o r e  D 2 3

1. V a lu e s  a r e  t y p ic a l  a n d  s h o u ld  n o t  b e  in te r p r e te d  a s  s p e c i f i c a t io n s .
2 . P h y s i c a l  p r o p e r t ie s  w e r e  m e a s u r e d  o n  c o m p r e s s io n  m o ld e d  s p e c im e n s .
3 . T e n s i l e  t e s t in g  w a s  c o n d u c t e d  a s  a  c r o s s h e a d  s p e e d  o f  2  in /m in .
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F D A  S ta tu s

E S C O R ®  3 2 5  t e r p o ly m e r  c o m p l i e s  w i t h  F D A  r e g u la t io n  2 1  C F R  1 7 5 .1 0 5  (a )

( 1 )  “ A d h e s i v e ” a n d  m a y  b e  s a f e ly  u s e d  a s  a  c o m p o n e n t  o f  n o n - a lc o h o l i c  f o o d

( 2 )  . E S C O R ®  3 2 5  t e r p o ly m e r  a ls o  c o m p l i e s  w i t h  2 1  C F R  1 7 6 .1 8 0  (b )  ( 2 )  

“ C o m p o n e n t s  o f  p a p e r  a n d  p a p e r b o a r d  in  c o n t a c t  w i t h  d r y  f o o d ” a n d  m a y  b e  

s a f e ly  u s e d  a s  a  c o m p o n e n t  o f  p a p e r  a n d  p a p e r  b o a r d  p a c k a g in g  a r t ic le s  fo r  

d r y  f o o d s .
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