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ABSTRACT : High intensity ultrasound was irradiated to induce mechano-chemical degradation during melt
processing of polycarbonate (PC) and styrene-co-acrylonitrile (SAN) in an intensive mixer. It was found that
macroradicals of PC and SAN can be generated during ultrasound assisted melt processing; which, in turn,
provides a useful route to achieve in-situ compatibilization for the blends of PC and SAN by their mutual
coupling. Effectiveness of compatibilization was assessed by investigating phase morphology and mechanical
properties of the blends. It was observed that domain size was reduced and the stability of morphology was well
maintained even after annealing treatment of the blends. In addition, the enhancement of mechanical properties
such as elongation at break and tensile strength was evident, which added further confirmation on the desirable
feature that sonication of melt-blends is able to enhance intermolecular interaction by promoting chemical bonds
between dissimilar polymers without use of any compatibilizers.
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Figure 1. Schematic diagram of sonicated intensive mixer.
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Figure 2. Effect of mixing time on melt viscosities of (a) PC and
(b) SAN.
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Figure 3. Effect of sonication time on melt viscosities of (a) PC
and (b) SAN.
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Figure 5. SEM pictures for PC/SAN(8/2) blends: (a) before
aging and (b) after aging (top: simple mixing, bottom: sonicated
mixing).
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Figure 6. AFM images of PC/SAN (8/2) blends (top: simple mixing (5 min), bottom: sonicated mixing (3 min)).

% Elongation at Break

n

o

ull

Simple 1 min 3 min 5 min
mixing

80

ull

mixing

o

Tensile strength (MPa)
o

o

Figure 7. Effect of sonication on tensile properties of PC/SAN (8/2) blends (Mixing time for simple mixing was 5 min).

230 A=+

Z2|H, A28¥ A3E, 2004



Polymer (Korea), Vol. 28, No. 3, 2004

ge] olmE R UE
3o

Qo) 3k wslel] wlE £4 Wsle] 7
B 73 ofjAolrh

4. A&

2P} 2 He 4 E 2L Agsiel Fel
el A e el 5 el

e SAsA L, ol=e) 5kl “41 A3t ans
371k 88 PEMH 7}6}1%1 v} E}o] )5}e]
7R

dol=st el olaREEae 28 A
b 2 Hgen, o A A4R A GEg =
o Agoz ste] Felrhuo| =i seldlolad
g E3Ee) Ag4el 4 1 5 gk 2eve
AR BPBAAE BAge) 207 e wek of
ek, #A S70] A7} EabE o olaEgle.
04 B4 =9 P4 F3ck

el 2

o] L—"erL— 200 3 s A=y ojged
TH)e] AYe T AFES A =25 F FHAY

ol ZHALE A3
References

1. http://release.nikkei.co.jp, March 13 (2003).
2. 1. D. Keitz, J. W. Barlow, and D. R. Paul, J. Appl. Polym. Sci.,
29,3131 (1984).

Z2|H, A28¢ #|3Z, 20044

Ultrasonic Compatibilization PC/SAN 231

. S. C. Lee and H. Kim, The Korean J. of Rheology, 8, 177
(1996).

. G. Wildes, H. Keskkula, and D. R. Paul, J. Polym. Sci., 37,
1117 (1996).

. G. J. Price, “Current Trends in Sonochemistry”, Cambridge,
RSC, 1992.

. K. S. Suslick, “Ultrasound: Its chemical, physical and biolo-

gical effects”, New York, VCH, 1990.

. T. J. Mason and J. P. Lorimer, “Sonochemistry: Theory, App-

lications and Uses of Ultrasound in Chemistry”, Ellis Horwood
Limited, Chichester, England, 1988.

. H. Fujiwara and K. Gato, Polym. Bull., 3,27 (1990).

9. G.J. Price and P. J. West, Polymer, 37,3975 (1996).

10.

11.
12.

13.
14.
15.

16.

17.

C. K. Hong and A. L. Isayev, J. Appl. Polym. Sci., 83. 160
(2002).

H. Kim and J. W. Lee, Polymer, 43, 2585 (2002).

H. Kim, J. G. Ryu, and J. W. Lee, Korea-Australia Rheology
J., 14,121 (2002).

G. Chen, S. Guo, and H. Li, J. Appl. Polym. Sci., 84, 2451
(2002).

H. Kim and M. Kim, Polymer(Korea), 26, 353 (2002).

G. J. Price, Ultrasonics Sonochemistry, 3, 229 (1996).

C. M. Roland and G. G. A Bohm, J. of Polym. Sci., 22, 79
(1984).

U. Sundararaj and C. W. Macosko, Macromolecules, 28, 2647
(1995).

. J.S.Oh, A. I Isayev and M. A. Rogunova, Polymer, 44,2337

(2003).

2359 §4§ &% PC/SAN 483 231



