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57920716: MAJOR: CHEMICAL AND ENVIRONMENTAL ENGINEERING; M. Eng.
(CHEMICAL AND ENVIRONMENTAL ENGINEERING)
KEYWORDS: POLYCARBONATE/ ABS/ NATURAL RUBBER/ COMPOSITES
SAWITREE KAEWKOET: SUBSTUITUTE NATURAL RUBBER FOR
ACRYLONITRILE-BUTADIENE-STYRENE IN POLYCARBONATE BLENDS AND

COMPOSITES. ADVISORY COMMITTEE: PIYACHAT WATTANACHAI Ph.D., 91 P. 2017

This research investigated the possibility of using Natural Rubber (NR) instead
Acrylonitrile-Butadiene-Styrene (ABS) in Polycarbonate (PC) blend and composite.
Polycarbonate (PC) blend and composite are prepared by two mill roll technique and Talcum is
used as reinforcement and Acrylic rubber as an impact modifier. By studying and comparing
mechanical properties such as Izod Impact Strength, Elastic modulus, Tensile strength. Thermal
properties, such as Glass Temperature, and Vicat Softening point. Flow properties, ie, volume
flow rates and dispersion of polycarbonate blend and composite by Scanning Electron
Microscopy. The result shown that it was possible to use natural rubber instead of ABS. Due to
the natural rubber has a very good impact resistance. It can also be mixed in the same texture as
polycarbonate in low concentration of natural rubber at 5% weight. But when the amount of
natural rubber is higher, it will affect homogeneity, which negatively affects the properties
especially mechanical properties. Talcum and acrylic rubber are improved the homogeneous of
polycarbonate/natural rubber, but the talcum is lumpy. Polycarbonate/ Natural Rubber/Talcum
composite had shown the same mechanical properties when compared with composite
polycarbonate/ABS/talcum. In addition, thermal and flow properties It also shows that the use of
natural rubber instead of ABS in composites, does not affect the product forming process. The use
of natural rubber mixed with polycarbonate in both polymer and composite, the optimal ratio and

the best ratio is 5% by weight.
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44 1UATOU (max 5 wt)  0.02 0.04 0.04 0.04 0.08 0.08 0.16 0.16

USuaud (max 5wt)  0.40 0.40 0.60 0.60 0.60 0.60 0.80 0.80

USnaluTasau

(max 5 wt.) 0.50 0.60 0.60 0.60 0.60 0.60 0.60 0.60
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Elastic Modulus
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Vicat softening point
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AMINMANUING N-1 HANTNATOUANIUNULTINTZUND (Izod Impact Strength) (kJ/mz)

No. of gasn

Test 1 2 3 4 5 6 7 8 9 10
1 14.8 405 393 314 304 341 278 48.9 50.3 13.6
2 252 420 351 33.0 364 285 19.6 44.0 41.5 16.0
3 22.0 449 354 316 327 354 299 44.6 36.1 15.4
4 222 462 387 317 309 356 312 45.4 41.7 14.5
5 156 442 359 314 338 299 327 44.4 48.8 14.7
6 18.8 41.0 365 337 326 367 340 50.7 47.0 15.8
7 204 450 372 308 33.1 351 408 47.8 46.5 14.0
8 15.0 417 353 31.1 364 312 29.1 45.4 36.2 14.3
9 152 46.1 369 30.0 325 293 314 50.0 36.4 14.4
10 15.1 42,0 353 31.1 33.1 288 287 47.0 473 14.5
Average 184 434 36.6 31.6 332 325 305 46.8 43.2 14.7
SD 3.8 22 1.5 1.0 20 32 5.3 24 5.5 0.8
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MINMANUING N2 MINAFOUNBYAAIANEY (Elastic modulus) (MPa)

82

No. of gasn

Test 1 2 3 4 5 6 7 8 9 10
1 2084.0 2186.6 1956.6 17612 24412 26829 2700.0 18658 1702.5 27145
2 2141.5 21814 1967.1 1790.1 2454.1 27104 2802.1 1835.6 1714.1 2723.7
3 2082.2 2203.3 19485 17833 24454 2689.6 28125 18822 1697.6 2837.4
4 2093.0 2178.7 1971.6 17772 2456.5 26643 2871.0 1870.0 1700.7 2760.7
5 2094.6 21883 1967.0 1762.2 2460.6 26489 2800.6 1863.9 1721.8 2717.7
6 2115.1 21783 1970.6 1764.4 1874.8
7 21234 21839 19824 1773.7 1873.8
8 2113.0 21732 1960.8 1778.8 1866.4
9 21224 21754 19572 1774.0 1876.4

10 21224 21774 19486 1786.3
Average 21092 2182.6 1963.0 1775.1 2451.6 2679.2 27972 1867.6 17073 2750.8
SD 197 87 10.7 10.1 8.0 236 616 13.4 102 518




{ <
@]131Qﬂ1ﬂwu’3ﬂ°ﬁ -3 N'ﬁﬂﬁﬂﬂﬁﬂﬂﬂ'ﬂmﬁlﬂ!ﬁﬂﬂqﬂﬂ31ﬂ (Strength @ Yield) (MPa)

83

No. of gasn

Test 1 2 3 4 5 6 7 8 9 10
1 614 585 501 444 567 560 561 349 38.0 595
2 61.6 584 505 446 567 554 564 347 388 59.6
3 61.2 581 503 461 568 557 560 36.1 389 599
4 613 582 505 447 564 555 565 356 387 598
5 612 581 506 448 563 556 572 357 39.0 59.6
6 61.0 581 508 447 35.2
7 609 578 504 449 32.8
8 61.1 584 507 447 35.6
9 61.5 583 506 448 34.4
10 61.5 583 500 442
Average 613 582 504 448 566 556 564 350 387 59.6
SD 0.2 0.2 0.3 0.5 0.2 0.2 0.5 1.0 0.4 0.2




{ <
@]131Qﬂ1ﬂwu’3ﬂ°ﬁ N-4 Wﬁﬂﬁﬂﬂﬁf]ﬂﬂ'ﬂmﬁlﬂ!ﬁ\iq\?E:fﬂ (Strength @ Break) (MPa)

84

No. of gasn

Test 1 2 3 4 5 6 7 8 9 10
1 559 439 339 237 398 405 363 207 155 478
2 53.6 438 349 225 387 30.6 306 203 388 448
3 559 423 325 252 375 282 336 295 131 492
4 533 411 339 231 403 36.0 355 292 38.7 484
5 549 448 359 238 39.8 385 389 254 131  50.0
6 56.9 431 342 254 19.7
7 543 4311 333 244 20.1
8 554 455 341 238 21.0
9 562 447 343 226 23.9
10 56.5 432 329 220
Average 553 435 340 237 392 348 350 233 239 480
SD 1.2 1.3 1.0 1.1 1.1 5.2 3.1 3.9 13.6 2.0




AMINMARUINTG N-5 HANTNATOUAIBAFIFA A A9 (Elongation @ Break) (%)

85

No. of gasn

Test 1 2 3 4 5 6 7 8 9 10
1 822 260 93 9.1 8.6 7.9 10.3 3.8 6.9 25.5
2 76.1 142 104 8.6 8.3 9.6 9.4 3.9 4.3 17.2
3 80.1 202 122 77 8.8 135 79 4.0 7.0 58.9
4 789 222 132 8.2 9.5 134 6.9 3.9 4.1 38.7
5 774 172 98 3.4 106 83 9.8 4.0 6.9 66.5
6 869 16.8 84 7.7 3.9
7 80.1 232 122 82 3.8
8 81.0 153 142 7.6 3.9
9 78.8 172 9.2 9.1 3.6
10 829 235 108 94
Average 804 196 11.0 79 9.2 10.5 8.8 3.9 5.8 41.4
SD 3.1 4.0 1.9 1.7 0.9 2.7 1.4 0.1 1.5 21.1




MINMANUINT N-6 HANINATBUYUNYINNTOOUAT (Vicat softening) ( °C)

86

No. of gaTn

Test | 2 3 4 5 6 7 8 9 10
1 145.8 141.5 1379 129.8 1469 147.7 1469 1269 1232 148.0
2 145.7 1414 137.8 129.8 146.8 147.7 147.0 1279 1265 1482
3 145.8 141.5 1379 129.7 146.7 1474 146.7 118.8 122.8 147.6
4 147.5 146.7 127.0 147.8
5 1459 1452 1244 146.6
6 1464 1458 126.5 147.0
Average 1458 141.5 1379 129.8 146.8 147.1 1464 1253 1242 1475
SD 0.1 0.1 0.1 0.1 0.1 0.8 0.7 3.4 2.0 0.6




{ a A v ..
minmﬂwumﬁ -7 wamimﬁa‘uqmwgmﬂﬁﬂuﬁmwum (Glass Transition

Temperature, Tg) 1ALOATINT IHaBIUTI95 (MVR)
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Tg (°C)

MVR (sz/ 10min)

10

145.50

138.50

136.10

133.37

137.50

139.80

137.18

138.10

131.57

142.48

16.7

9.3

12.3

24.0

10.2

7.0

10.1

28.2

23.9

12.0
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