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Abstract : To enhance the heat resistance of acrylonitrile-butadiene-styrene(ABS), the matrix part
(SAN) was modified by introducing N-phenylmaleimide(PMI) monomer. Styrene-acrylonitrile
(AN)-PMI terpolymer was synthesized by the semi-continuous emulsion polymerization method with
varying PMI content while keeping styrene/AN ratio at 75/25. PSAN terpolymer was blended with
g-ABS rubber part utilizing twin screw extruder to get modified ABS. Modified ABS sample(PSAN
1 g-ABS=70 : 30) showed increased thermal stability, hardness, and tensile strength with increasing
amount of PMI in the PSAN terpolymer. The impact strength, however, showed maximum at PMI
content of 15 wt.% in PSAN. This behavior could be explained by investigating the miscibility of
PSAN and shell part of g-ABS(i. e. SAN 25).
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Table 1. Particle Sizes of PSAN Terpolymer Latex
and Molecular Weights and Glass Transition Tempe-
ratures of PSANs

Label Size(A) M, M,? T,(C)
PSAN 0 734 91,400 300,500 112
PSAN 5 716 75,200 238,200 119
PSAN 10 700 72,100 221,600 128
PSAN 15 688 66,500 215,600 136
PSAN 20 660 66,100 214,600 142
PSAN 25 618 59,700 189,900 152

12 the number and weight average molecular weights were deter-
mined by GPC which were calibrated by polystyrene standa-
rds
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Table 2. Composition Data of PGC and FT-IR

Label SM/AN! PMI/AN?
PSAN 0 3.09 0
PSAN 5 2,96 0.251
PSAN 10 3.04 0.441
PSAN 15 297 0.679
PSAN 20 291 0.989
PSAN 25 291 1.309

1 which were calibrated by SAN 25 standard
12 weight ratios
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Fig. 2. Absorbance ratios as the function of ratios of
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Fig. 3. Glass transition temperatures of the PSAN/g-
ABS(70/30) blends.

Table 3. Composition' of PSAN Terpolymers

Label PMI Styrene AN
PSAN 0 0 75.55 2445
PSAN 5 5.96 70.29 23.75
PSAN 10 9.84 67.84 2232
PSAN 15 14.61 63.88 2151
PSAN 20 20.19 59.40 2041
PSAN 25 25.08 55.76 19.16

by weight %
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we} 27}sgch, S
788 ABS9] Rockwell 2%, melt index, 9137w é 1o ¢
L OMW% % 71714 4372 Table 50 YERRA 5
o, HEY2E o] PSAN 4 ZEEAY 100
PMI st 2713 whel #415] 241 40] 2749
og olo] upek ofe] AN Yao] Wi, Q1% “1
d5= PSAN 9] PMI §ado] Z7Hd425 ofth 7h w0 Lo 1 e
23107t Al Zr1sls Ade Hol:d 2 ghe 0 5 10 15 20 25 30
_ - PMI contents in PSAN ( wt. %)
olx= o 27 7 LS . ) ) )
Atel= wivistglom AA7E EASAL, o 4 Fig. 4. Vicat softening points(VSP . |B) and heat dis-
2 kAol 2 A A} A adel nEa A tortion temperatures(HDT : @) of the PSAN/g-ABS
Aol Aol e 2w w b Agstel Uehg  (70/30) blends.
dset & 5 9lon, Zo] PMI o] ol
Table 5. Physical Properties of the PSAN/g-ABS(70/
30) Blends
Table 4. Glass Transition Temperatures and Densities Label M RH* TSYMPa) TE'(%)
of the PSAN/g-ABS(70/30) Blends PSAN 5 340 1091 187 2335
Label T.(C) Density’ PSAN 10 2.81 109.8 46.8 11.96
PSAN 5 119 1.0542 PSAN 15 2.33 110.5 464 12.33
PSAN 10 126 1.0597 PSAN 20 1.63 1114 48.7 9.82
PSAN 15 133 1.0650 PSAN 25 1.18 114.1 52.3 7.32
PSAN 20 140 1.0721 !measured on 10 kg load at 220T
2 measured on R scale
PSAN 25 144 1.0805 Srensile strength
Lin the unit of g/cm? 4tensile elongation(strain at break)
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Fig. 5. Izod impact strength of the PSAN/g-ABS(70/
30) blends.
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Fig. 6. DSC thermograms of PSAN/SAN 25(50/50)
blends.

Table 6. Solubility Parameters of PSAN Terpolymers

PMI contents(wt %) & value! A
02 10.50 0

5 10.58 0.08

10 10.65 0.15

15 10.73 0.23

20 10.80 0.30

25 10.88 0.38

Lin the unit of(cal/cm?)%%
2 corresponds to SAN 25

el vl oin)g Aoz PziEv, ALAo] &
23] Wojzl PMI 3HF 20% o] 4e] 77l A vl 24
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a7] 98l G F4(solubility parameter) E &
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(N-phenyl maleimide) 2] €38]% 4470 12.0(cal
fem®)*-5g ALgalel PMI o] T PSAN 2%
A A mEe] & 455 AFsta SAN 259
3= el 10.50(cal/em®)*53to) 2} AS g
Table 69 E}itt, Table 633 Fig, 62 =313
PSAN3} SAN 259} 484 ZHA o] ST E A8,
e % 0.27(cal/cm®)®52 4] PSANT} SAN 259

interaction& weak favorable intermomolecular in-

363



teraction®S < 4= Ut 5. L. Mobitzer, H. J. Kress, C. Lindner, and K. H.
Ott, Angew. Makromol. Chem., 19, 132 (1985).
. 6. M. Bezdek and F. Hrabak, J. Polym. Sci, Polym.
2 oEod Chem. Ed., 17, 2857 (1979).
7. M. S. El-Aasser, “Advances in Emulsion Polyme-
1. C. B. Bucknall, “Toughened Plastics”, p. 90, App- rization and Latex Technology”, 1, No. 6, 1 (19
lied Science Publishers Ltd., London, 1977. 91).
2. C. H. Basdekis, “ABS”, Van Nostrand Reinold, 8. T. G. Fox, Bull. Am. Phys. Soc, 1, 123 (1956).
New York, 1964. 9. M. M. Coleman, ]J. F. Graf, and P. C. Painter,
3. W. W. Keading, L. B. Young, and A. G. Prapas, “Specific Interactions and the Miscibility of Poly-
Chemtech., 12, 556 (1982). mer Blends”, Chapter 2, Technomic Publishing
4. Ger. Patent, 2,747,822 (1979). Co., Lancaste, 1991.

10. P. A. Small, J. Appl. Chem., 3, 71 (1953).

364 Polymer (Korea) Vol. 17, No. 4, July 1993



