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2 oF: i FEAl/EC| A E (EP/PSF) Bize ¥ F2YAH oA FesiA A ugy &
2|4 & (PSF-COOH) & A7tsle 1 g3 2 -COOH79 ¥%d g Qd3ke Auwrgic). o=
Al/EBHE Bdcs AYA 35UAI L% (lower critical solution temperature, LCST) 3
Ho AEeATE BAFT, F3hite 27lde A 2PN 7l FHE HHE 29A,
ZA3kgo] Yo we} o Faje] Ex=o] Frtstd AHEEl7) doydt). wkgA EME A7)
d 93l FHFUALEI} AL 22 o]F3Y WL FFd AA dUdY 49& BAFYU v
A EeMEY] o] FUETE GEEE 2444 =) Aok e, ole EPY wheA
PSF7le] 3lehitg o2 <%l in-situ formed EP-PSF 2T E ZZ N7 MAEHS, AEe] =
71380 A F 4o ARARE FAATE AT A9l EP richAoll A Azl o] ARz
Fz7t 23EE Aoz g4

ABSTRACT: The effect of composition and reactive group (-COOH) content of reactive poly-
sulfone (PSF) on the structure development of epoxy (EP)/PSF blends was investigated. The
EP/PSF mixture exhibited a LCST-type phase behavior. The morphology was measured by
optical microscope. At the early stage of curing, the EP/PSF mixtures were homogeneous
and transparent. By adding reactive PSF, the LCST shifts to high temperature region. It is
caused by the increase of miscibility between the two phase due to in-situ formation of EP-
PSF graft copolymer via the reaction of EP with reactive PSF. The phase-separated struc-
ture having small periodic distance was obtained by adding reactive PSF. The structure coars-
ening at final stage is delayed by in-situ formation of PSF-EP graft copolymer so that the
phase-separated structure can be fixed at the early stage of spinodal decomposition by the ge-
lation of EP-rich phase.

Keywords: phase-separation, gelation, reactive PSF, in-situ formed EP-PSF graft copolymer.
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Figure 1. Chemical structure of materials used in
this study.
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Figure 2. Phase diagram of EP/PSF and EP/
PSF-COOH blends.
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FFHAE APANA, o) F5HA7 EP/PSF &4
=9 A47Z YAd vAE J¢L AR vy
4 PSF& PSF &9 -COOH7|7} 7.9 mol% =
@ A (o8 PSF-H)#H 5mol% =" A (o]3
PSF-L)& AMg-3ldtt. EP/PSF Bdlco ZAu)=
90/10, 80/20, 70/30 18)i 60/40 wt% = W3}A|
Zon, PSF-COOHS| ¥%= 0, 7.5, 15, 22.5 wt%
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4t . Fig. 29) EP/PSF¢} EP/PSF-COOH (7.9
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(LCST : 250 C)& HojFE Aoz Aztgr.
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Figure 3. Morphological development of EP/PSF/
PSF-H (70/30/0 wt%) and (70/7.5/22.5 wt%) during
cure at 220 'C by optical microscope : 70/7.5/22.5 wt%
:(a) 17min;(b) 20 min;{c) 30 min;70/30/0 wt% :
(d) 15 min ; (e} 20 min ; (f) 25 min.

AX #M. Fig. 32 EP/PSF EH=d) oA
vhe-4 PSF7l ARel7z AR vxs 4%
£ Yolry] 9t Asle® 220 ColA 7gurg
Az we e e BEF Aol Fig 3
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Figure 4. Schematic representation of phase separa-
tion scheme. co-continuous structure (a) develops at
the early stage of spinodal decomposition and it grows
self-similarly to yield the similar structure with longer
periodic distance (b). Then the phase connectivity is
interrupted to be converted to.a fragmented structure
(c) and further to the spherical domain structure (d).
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Figure 5. Optical micrographs of EP/(PSF/PSF-H) (80/(20) wt%) blend cured at 240 °C with various PSF/PSF-H
composition : (a) 20/0; (b) 15/5; (c) 10/10; (d) 5/15.
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Figure 6. Optical micrographs of EP/(PSF/PSF-COOH) (90/(5/5) wt%) and (90/(10/0) wt%) blend cured at 220 C
with different PSF-COOH mole concentration : (a) PSF-H(-COOH 7.9 mol%) ; (b) PSF-L(-COOH 5 mol%) ; (c) EP/
PSF (90/10 wt%) (none PSF-COQH).

25 pm
Figure 6. Optical micrographs of EP/(PSF/PSF-COOH) (90/(5/5) wt%) and (90/(10/0) wt%) blend cured at 220 C
with different PSF-COOH mole concentration : (a) PSF-H(-COOH 7.9 mol%) ; (b) PSF-L(-COOH 5 mol%) ; (c) EP/
PSF (90/10 wt%) (none PSF-COOH).
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