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2 oF: Styrene-methyl methacrylate B3 ZF 847} (poly(phenylene oxide)/polystyrene)
(PPO/PS) 2} poly(styrene-co-acrylonitrile) (SAN)S] AW A= v]x= @<L imbedded
fiber retraction (IFR) ¥ & o|&3ld Z3a%rh B85 F3¥A7 A7l wat (PPO/PS)
9} SANe] AR FAL Halsdon B2 FFEA 9 methyl methacrylate B52] Zol7} 31
A9 H& FANTF A3E Ve 25 FEEAE A4 SAN & 3971 (PPO/
PS) flEd 20| 718 Aent) o B BE 5N oM o 2 AW FH] ZAE HE
et ola3 AAE-e A AR A (SEM) | o8 222X Hddvel & dx|aHth

ABSTRACT: The effect of styrene-methyl methacrylate block copolymers on the interfacial
tensions between (poly(phenylene oxide)/polystyrene) (PPO/PS) and poly(styrene-co-
acrylonitrile) (SAN) was examined by the imbedded fiber retraction (IFR) method. It was
found that the interfacial tension between (PPO/PS) and SAN decreases with increasing the
amount of the block copolymer and the block copolymer containing longer PMMA block is
more effective in reduction of interfacial tension than the block copolymer of shorter PMMA
block. When the block copolymers were added into SAN fiber, the reduction in interfacial
tension was larger as compared with the case when the block copolymers were added to the
(PPO/PS) matrix. These results were very consistent with the results of SEM observa-
tions : more regular and finer dispersion was observed when the block copolymers were added
to the blend system.

Keywords: interfacial tension, block copolymer, IFR method.
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Table 1. Characteristics of Polymers Used in This Study

2 3.2 494 =z

molecular weight (Mw) . . zero-shgar
(kg/mol)? polydispersity viscosity source
(Pa s)

homopolymers

polystyrene (PS) 2.79 232.3 Cheil Ind.

poly(2,6-dimethyl-1,4-phenylene oxide) (PPO) - 4824.8" General Electric Co.

poly(styrene- co-acrylonitrile) (SAN)* - 226.1 LG Chem.
PS-5-PMMA copolymers

SM1 122(PS/PMMA:64/58) 1.07 - synthesized

SM2 74PS/PMMA:64/10) 1.06 - synthesized
¢ Determined by GPC.

b Zero-shear viscosity of PPO/PS 30/70 blend.

¢ AN content : 24 mol%.
.

SAN fiber

Figure 1. Schematic procedure for sample prepara-
tion.
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Preheated N, gas

Figure 2. 'Schematic diagram of IFR apparatus.
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Figure 8. Sequence of photographs of a retracting
SAN fiber in PPO3 matrix.
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Figure 4. A plot of f(#)#9.R, vs. time ¢ for PPO3/
SAN.

A ZAezgre Fd R vh= glov IFR #ye
2 24§ PS/PMMA¢] Ad %' 1.1+0.28 dyn/
cme} PC/PMMA¢®] Ad 32'® 1.44+0.16 dyn/
cm g3 vw3Pd gelHl gloz HE)

1069



Relative f{1)7,R,

-1.2 1 | i !

Q.0 0.2 0.4 0.6 0.8 1.0
Reiative time, ¢

Figure 5. Plots of f(#) 9 R, vs. time ¢ for PPO3/
SAN:(a) without SM1;(b) 1wt% SMI added;(c)
3wt% SMI added. SM1 is added into the PPO3 ma-
trix.
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Figure 6. Interfacial tension as a function of block co-
polymer content in the PPO3 matrix of PPO3/S5/
AN (a) SMI ; (b) SM2.
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Figure 7. Interfacial tension as a function of block co-
polymer content in the SAN fiber of PPO3/SAN: (a)
SM1; (b) SM2.

= Ast C, Bel Do} Bxjsde] uld Adgle]
bt AR FEel 24 AE 85 ITEA W
s B Bl 24% o AdHoloA SML
o] A$((SM12] PMMA)/SAN=58/13)7} SM2
o} ZA$-((SM29] PMMA)/SAN 10/13)20 ¢
2 Am Ao BAE HHeE AL YEhT

Polymer(Korea) Vol. 21, No. 6, November 1997



Styrene-Methyl Methacrylate &
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Figure 8. Scanning electron micrographs of 30/70
PPO3/SAN blends: (a) without block copolymer ;(b)
1wt% SM1 added;(c) 3wt% SMI added;(d) 5wt%
SM1 added ; (e) magnified feature of (b).
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Figure 9. Particle size distribution of dispersed phase in
30/70 PPO3/SAN blends:(a) without block copoly-
mer: (b) 1 wt% SM1 added:(c) 1wt% SMZ added:(d)
3wi% SM1 added ; (e) 3 wt% SM2 added.
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Figure 10. Average particle size of dispersed phase in
30/70 PPO3/SAN blends as a function of block copoly-
mer contents: (a) SM1 ; (b) SM2.
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