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Special Project Totle THERMOPLASTIC ELASTOMER OF
POLYPROPYLENE AND NATURAL RUBBER BLENDS
Name Miss Pa-—-ob Pituckchanuan.

Miss Sasitorn Chernchaivachirakul

Special Project Advisor Dr. Nipon Wongvisetsirikul
Department Chemistry
Acadamic Year 1991

Abstract

This project was +to study the factors affecting TPNR's
properties. The study was vafy by mixing methods, crosslinking
agents, conténts of PP and fillers 1in polyblends. The mixing
between NR and PP was operated in brabender plasticorder at
temperature between 178-179 C ,the rotor speed at 50 rpm.

From the study found +that the polyblends from various
mixing methods were similarly iA mechanical properties. In
various crosslinking agents shown +that when amount of NR more
than 50 % , DCP is the best, but when PP content more than 60 %
the suitable crosslinking agent is phenolic resin/iIn0. When
increasing amount of PP gave the product of higher mechanicsal
properties. However,when using carbon black , silica or calcium
carbonate 50 phr as fillers,the tensile strength and % elongation
were decreased,but product increased in hardness . Recycling PP/NR
blends of the ratio 90:10 and 80:20,the mechanical properties were

little change when recycle | and 2 times respectively.
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PP:NR M 100| YS TS %E Hardness (SHORE D)
90:10 17 25 33 731 56
S.D. 0.04 | 0,03 | 0.08 | 28.18 0.02
80120 16 18 27 569 53
S.D. 0.05 { 0,03 | 0.13 9.99 0.03
70430 14 14 23 480 49
S.D. 0.08 | 0.06 | 0.14 | 39.84 0.03
60140 11 - 16 340 44
S.D.. Q.05 = 0.12 | 20.17 0.02
50:50 9 - 16 346 39
S.D. 0.03 - 0.11 | 20.60 0.02
40:60 7 - 11 288 33
S.D. 0.04 - 0.07 { 13.84 0.01
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PP:NR M 100 T3 TS %Ea Hardness(SHORE D)
90: 10 1T 25 29 633 60
S.D. 0.04 0.08 Q.23 26.56 0.01
80320 15 18 27 596 58
S.D. 0.08 0.09 0.15 24,65 0.02
70430 14 14 24 492 55
S.D. 0.07 0.07 0,13 29.88 0.05
6040 12 . = 21 398 50
S.D. 2.34 = 0.07 15.45 0.04
50350 8 = 18 413 43
S.D. 0,03 < 0.07 13.81 0.03
40:60 6 ~ 11 297 34
S.D. 0.02 - 0.04 19.98 0.05
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PP:NR M 100 Ys TS %EB Hardness{(SHORE D}
90: 10 17 24 29 631 61
S.D. 0,03 0.05 0.27 33.66 0.03
80: 20 17 18 25 526 57
S.D, 0.07 0,11 0.33 43.82 0.04
70:30 13 14 23 435 52
S.D. 0.01 0.05 G.14 30.55 0.03
60: 40 1t = 16 350 48
S.D. ‘0.04z ] 0.10 dt.18 0.02
50450 10 N 16 373 40
S.D. 0,38 - 0.13 24,91 0.04
40:60 7 < ) 180 34
S.D. 0.03 - 0.07 21,95 0.05
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PPtNR M 100 YS TS %E Hardness(SHORE D)
90:10 18 26 30 671 58
S.D. G.07 0.07 0.46 42,71 0.02
80:20 16 18 30 680 55
S.D. 0.06 0.08 0.21 42,37 0.04
70:30 15 15 29 571 53
S.D. 0.05 0.06 0.28 60.52 0.03
60340 12 < 23 405 44
S.D. 0.07 - 0.08 11,90 0,05
50450 9 = 14 288 41
S.D. 0.11 - °0.26 2é.17. 0.05
4060 6 = 10 310 4{
S.D. 0.03 - 0.21 44,70 0.04
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PP:NR M 100{ YS TS %E_ Hardness(SHORE D)
90: 10 17 22 17 150 56
S.D. 0.06 { 0,06 | 0.07 | 39.96 0.04
80:20 15 18 16 198 '55
S.D. 0.05 | 0.04 | 0.05 | 58.59 0.03
70130 13 14 20 401 48
S.D. 0.06 | 0.05 [ 0.16 | 26.02 0.04
60140 11 - 21 391 44
S.D. 0.04 - 0.14 { 38.51 0.05
50:50 10 - 18 406 as
S.D. 0.0§ - 0.20 | 20.29 0.04
40160 8 - 15 323 34
S.D. 0.02 - 0.08 | 27.15 0.06
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PPt NR M. 100 Y$S TS %E Hardness(SHORE D)
90:10 18 26 34 685 58
S.D. 0.05 0.03 0.10 17,56 0.03
8020 17 20 J1 646 56
S.D. 0.07 0.06 g.14 19.98 0.03
70:30 14 15 27 563 50
S.D. 0.04 0.04 O.11 13.52 0.04
60:40 12 = 22. 504 44
S.D. 0.03 S 0.12 7.95 0.04
50¢50 8 N 14 410 36
S.D. 0.04 - 0.17 35,98 0.05
40360 6 = 11 348 27
S.D. 0.04 - 0.07 13.01 0.06
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PPtNR M 100 YS TS %E_ Hardness(SHORE D)
90:10 17 25 22 668 60
s.D. 0.06 | 0.05 | 0.16 | 39.28 0.04
80:20 16 21 24 644 56
5.D. 0.04 | 0.05 | 0,20 | 31.43 0.04
70:30 12 16 17 571 53
S.D. 0.04 | 0.04 | 0.08 | 13,81 0.05
60140 10 12 11 306 43
S.D. 0.03 | 0,05 | 0,07 | 67.13 0.06
5050 10 - 10 127 40
5.0, 0,07 - 0,09 | 27.15 0.07
40160 6 - 6 116 31
S.D. 0.08 - 0.08 | 11.78 0.07
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PP:NR A LAY TS %E Hardness (SHORE D)
60:40 Caco, 13 267 50
s.D. 0.06 31,18 0.05
40:60 7 108 aa
S.D. 0.07 11.95 0.10
60140 Silica 11 85 49
S.D. 0.08 33.58 0.72
40160 5 110 as
g 4o 0.04 26.95 0.04
60140 carbon 13 26 57
S.D. hlack 0.02 4.62 0.15
40160 12 98 49
5.D. 0.29 10.54 0.07
60: 40 - 21 382 51
S.D. 0.04 10.71 0.09
40:60 10 249 46
S.D. 0.07 13.62 0.10
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PP:NR Number of M oo YS TS %EB
Recycling
90:10 0 17 25 29 633
S.D. 0.04 0.03 0.23 26,56
1 16 22 24 600 .
S.D. 0.02 0.03 0.34 37.98
2 16 21 21 567
S.D. 0.0t 0.02 0.31 67.57
3 16 21 18 400
S.D. 0.03 0.02 0.30 32.28
4 16 21 17 356
S.D. 0.02 0.06 0.05 16.02
5 16 20 16 237
S.D. 0.01 0.04 0.06 96.70
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PP:NR Number of M 100 Ys TS %E
Recycling

80:20 0 15 18 27 596
S.0. 0.09 0.09 0.15 24,65

1 15 16 20 493
S.D. 0.03 0.02 0.32 68,18

2 14 15 16 303

S.D. 0,04 0.20 0.20 67.15

3 11 14 15 275
S.D. 0.08 0.11 0.14 80,20

4 10 13 13 181
S.D. 0,05 0.05 0,04 11.35

5 10 12 12 150
S.D. 0.04 0.06 0.04 36.00
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