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APPENDICES
Appendix A Scanning Electron Microscopy Analysis

TableAl Number average particle size (dn) of dispersed phase of uncompatibilized
PAG/LDPE blends

PAG/LDPE blends ratio
(%wt) without Surlyn® 80/20 60/40 50/50 40/60 20/80

Mean 15.3 13.1 13.3 12.3 13.4
Std. Error of Mean 35 4.5 5.4 3.8 4.7
Minimum 11.9 5.09 6.16 4.38 153
Maximum 32.5 21 39.1 21.1 25.9

TableA2 Number average particle size (dn) of dispersed phase of PA6/LDPE blends
with 0.5 phr of Na-EMAA ionomer (Surlyn®) compatibilized

PAG/LDPE blends ratio

(%wt) with 05 phr Surlyn® ~ 80/20  60/40 5050  40/60  20/80

Mean 2.2 2.3 51 2.3 2.2
Std. Error of Mean 0.4 0.9 1.6 0.8 0.6
Minimum 1.15 0.897 2.05 13 1.28

Maximum 3.25 4.49 11.9 5.06 4.1
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TableA3 Number average particle size (dn) of dispersed phase of PAG/LDPE blends
with 1.5 phr ofNa-EMAA ionomer (Surlyn®) compatibilized

PAG/LDPE blends ratio
(%wt) with 1.5 phr Surlyn®  80/20 60/40 50/50 40/60 20/80

Mean 1.6 2.1 2.3 2.2 1.6
Std. Error of Mean 0.3 0.6 0.6 0.4 0.4
Minimum 0.897 1.17 1.45 1.52 1.01
Maximum 2.95 3.7 3.95 3.67 2.44

TableA4 Number average particle size (dn) of dispersed phase of PA6/LDPE blends
with 5.0 phr ofNa-EMAA ionomer (Surlyn®) compatibilized

PAG/LDPE blends ratio
(%wt) with 5.0 phr Surlyn® 80/20 60/40 50/50 40/60 20/80

Mean 15 14 16 1.9 2.4
Std. Error of Mean 0.3 0.2 0.3 0.5 0.6
Minimum 0.909 1.03 1.15 1.27 1.58

Maximum 2.18 1.79 2.44 3.33 3.77



TableA5 Number average particle size (dn) of dispersed phase of PAG6/Surlyn®

blends

PAG/Surlyn® blends ratio
(%owt)
Mean
Std. Error of Mean
Minimum
Maximum

80/20
0.8757
01
0.625
1.25

60/40
1.8926
0.5
0.991
2.79

50/50

1.7573
04
1.24

2.86

40/60
1.7567
0.6
1.03
3.46

20/80
1.1722
0.2
0.696
15
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Appendix B Mechanica! properties

TableBl Tensile Properties of pure PA6, pure LDPE and pure Na-EMAA ionomer
( rlyn®)

Pure materials Tensile strength (MPa) Tensile Modulus (MPa)
PA6 642t 17 3208.2 £ 365.8
LDPE 8.8 £0.2 291.5 £23.3

Na-EMAA) 15510.8 317.3 £ 13.9

TableB2 Tensile strength of PAG/Na-EMAA blends

Time [ensile strength (MPa) of PAG/ionomer blends
100/0  80/20 ~ 60/40  50/50  40/60  20/80  0/100
1 61.2 38.8 59 21.1 18.7 17.8 15.7
2 64.9 36.8 33 21.4 18.4 18 16.5
3 64.8 42.2 33.8 21.2 18.8 18.1 14.3
4 65.6 41.7 32.6 26.1 18.9 174 15.6
5 64.6 41.4 335 28.8 18.7 175 15.5
Ave 64.2 40.2 333 21.3 18.7 17.8 15.5
STD 1.7 2.3 0.5 1.0 0.2 0.3 0.8



TableB3 Tensile modulus of PA6/Na-EMAA blends

Time

13 2 T S SO I N C TN

Ave
STD

100/0
2662.3
3203.9
3620.1
3106.9
34415
3208.1

365.8

‘ensile Modulus (MPa) of PA6/ionomer blends

80/20
1146.9
3406.2
1334.7
1453.1
1440.1
1756.2
930.5

60/40
1144.6
1259.1
1136.1
12855
1220.9
1209.2
67.0

50/50
9153
896.9
877.4
1028.5
975.7
938.8
62.2

40/60
566.8
585.8
614.3
578.5
625.8
594.2
24.9

TableB4 Elongation at break of PAG/Na-EMAA blends

Time

3 L TN U SO ) C I

Ave
STD

20/80
4452
452.1
423.3
430.7
426.4
435.5

12,5

Elongation at break (%) (MPa) of PA6/ionomer blends

100/0
32.6
25.1
28.2
33.1
36.1
311
4.4

80/20
33.2
3.1
29.2
32.5
244
30.9
3.8

60/40
65.6
61.4
67.7
39.5
59.6
58.8
112

50/50

21.4
24.4
343
144
#*9
25.9
8.8

40/60
82.3
86.7
68.3
2.8
69.7
76.0

8.1

20/80
263.1
270.6
281.2
269.5
258.5
268.6
8.6

0/100
321.3
316.3
301.3
3384
309.3
317.3

14.0

0/100
231.5
260.3
206.6
235.5
231.8
233.1

191



TableB5 Impact strength of PA6/Na-EMAA blends

Impact strength (kJ/m2) of PA6/Na-EMAA blends

Time 80/20 60/40 50/50 40/60
1 58 9.3 118 10.9
2 5.6 10.8 12.5 12.6
3 6.0 178 13.2 10.8
4 5.5 8.2 19.1 10.0
5 51 121 131 10.4
6 1.5 112 111 12.2
1 6.7 11.0 10.4 12.9
8 58 16.3 17.1 12.8
9 58 145 12.6 13.5
10 6.5 15.4 12.3 143
Ave 6.03 127 13.3 12.0

STD 0.7 3.2 2.1 14



TahleB6 Hardness of PA6/Na-EMAA blends

Time Hardness of PA6/ionomer blends (Shore D)
1000 80/20  60/40  50/50  40/60  20/80  0/100
1 11 10 68 66.2 60 55 51
2 75 69 68 66 60 55 51
3 75 69 68 67 59 55 51
4 74 1 68 65 60 55 52
5 74 10 69 .66 60 56 52
6 75 70 67 67 59 55 53
7 14 10 67 68 60 55 54
8 75 10 68 67 59 55 53
9 74 10 68 65 60 55 53
10 76 70 68 65 60 56 51

Ave 4.9 69.9 67.8 66.2 59.7 55.2 52.1
STD 1.0 0.5 0.5 1.0 0.5 04 11
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TableB7 Tensile strength of PAG/LDPE blends without Na-EMAA ionomer
(Surlyn®)

PAB/LDPE composition 1000 80/20 60/40 50/50 40/60 20/80  0/100

Tensile strength (MPa) 642 372 153 156 133 102 88

TableB8 Tensile strength of PA6/LDPE blends with Na-EMAA ionomer (Surlyn®)

Tensile strength of PA6/LDPE blends (MPa)

Surlyn®(%wt.)
80/20 60/40 50/50 40/60 20/80
0 37.2 15.3 15.6 133 10.2
0.5 40.8 19.9 13.0 13.2 105
15 31.1 16.7 14.0 12.8 103

5.0 14.0 153 135 123 103

«



TableB9 Tensile modulus of PAG/LDPE blends without Na-EMAA ionomer

(Surlyn®)

PAG/LDPE composition

Tensile modulus (MPa)

TableBIO Tensile modulus of PAG/HDPE blends with Na-EMAA ionomer

(Surlyn®)

Surlyn®
(% wt.)

0
0.5
15

5.0

80/20
1636.6

1862.8

1426.3

1075.0

100/0

3208.1

Tensile modulus of PA6/LDPE blends (MPa)

60/40
706.1

1002.8

862.5

706.1

80/90

1636.6

60/40

706.1

50/50
120.5

680.2

164.4

532.2

50/50

720.5

40/60

634.7

40/60
634.7

623.9

614.9

468.4

65

20/80  0/100

1636.6 2915

20/80
462.9

473.6
4258

384.4



66

TableBIl impact strength of PAG/LDPE blends without Na-EM AA ionomer
(Surlyn®)

PAG/LDPE composition 1000 80/20  60/40  20/80  100/0
Impact strength (KJ/m2) 6.03 492 562 435 268

TableB12 Impact strength of PAG/LDPE blends with Na-EMAA ionomer (Surlyn®)

Surlyn® Impact strength of PAG/HDPE blends (kj/m2)
(% wt) 80/20 60/40 20/80
0 4.92 5.62 4,35
0.5 9.68 5.98 4,58
15 114 3.4 9.0

5.0 4.69 3.19 9.21
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TableB13 Hardness of PAG/LDPE biends without Na-EMAA ionomer (Suriyn®)

PAG/LDPE compostion 1000 8020 6040 5050 4060 20180 (V100
Harohess (Shore D) 749 1 514 46 45 406 427

TableB14 Hardness of PAG/LDPE hlends with Na-EMAA ionomer (Suryn®)

Suryn® Harchess of PAG/LDPE blends (Shore D)

Yowt)  gp 50140 50/50 4060 2080
0 %1 514 166 165 106
05 6.7 501 519 58 156
15 654 55,9 51 509 157

50 5.6 48 512 503 4.7



AppendixC Dynamic Mechanical Analysis
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Figure D2 Temperature dependence of Storage modulus of PAG/LDPE blends. ( )

100/0; 1) 80/20; (A) 60/40; (X ) 40/60; (- -) 20/80; (—) 0/200




10

6.00E+10
Pure Nylon6
—&— without Surlyn
5.00E+10 —a&—with Surlyn
= = = Pure LDPE
4.00E+10
T 3.00E+10
&=
=2
[
>~.
2 2.00E+10
L
1.00E+10
0.00E+00
-1.00E+10
-150 -100 -50 0 50 100 150 200 250 300

Temperature (°C)

re D3 Temper

[ of storage modlulus of PAG/LDPE blends with
wt out co pt| lizer



11

7.00E+1C

Pure Nylon6
—&— N80S20
—&— N60S40
6.00E+10 ——N50S50
——8—N20S80
= = = Puyre Suryn
5.00E+10
— .00E+10
&
(=)
—
o
- ; 00E+10
=
N—
00E+10
1.00E+10
0.00E+00
-1.00E+10
-150 -100 -50 0 100 150 200 250 300

Terﬁoperature (0
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