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Aol B 712478 7 A8, dFJAFR2E 2%5F9 48549 EPON HPT 1071 (o] 3}
EP71)3} 1072 (¢]3t EP72)E, 7A3Al2+= EPON HPT 1062 (o]5l CA62)E A€l poly-
sulfone (0|3 PSF)o2 7Z13tA| At} A|HL solution casting WEE A3l A|ZsHoH,
AzE AEHE A A FHE 7Y EFERA RS FFFA] @t EH= A|He) A
g 54L& DSCe, Ashke Fof e d4 Ut AXZ, HF 2E2x e JgdnF
oz @yt (EP72/EP71)/PSFE2 T4 Bdc=t EP719 2Au|7} 242 AR A%
AZro] =giAl JEL, HEF B 7% FolAn, Azt mE 2] 2R ATe] Rlo]
7} ARE BREAG. AFA] 207 ZAY AZdLewrt 2€54F ARESEI mEas do-
main correlation length7} A2 t}.

ABSTRACT: The phase separation behavior during curing reaction of epoxy/ polysulfone
blend was investigated by using light scattering, differential scanning calorimetry, and
optical microscopy. Epoxy resins employed were tetrafunctional type, EPON HPT 1071
and 1072. The EPON HPT 1062, an aromatic diamine, was used as a curing agent. The
phase separation was not observed from uncured mixtures. The phase separation behav-
lor was studied as a function of composition and curing temperature. It was observed
that the phase separation rate was slowed down with increasing the content of EP71 in
(EP72/EP71)/PSF blends. As the content of EP71 increased, the domain size onthe
final morphology decreased and the difference between the gelation time and the time
for the arrest of domain growth increased. In addition, an increase in overall epoxy con-
tent and/or the cure temperature resulted in an increase in the phase separation rate
and the domain correlation length.
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Table 1. Chemical Structure of the Materials Used
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Figure 1. Scattered light intensity profile for the 80(75/25)/20 EP(EP72/EP71)/PSF blend when cured isother-

mally at (‘C). A 200, B:190,C:180,D : 170, E : 160.
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Figure 2. I, and D, as a function of curing time for
the 70(75/25)/30 EP(EP72/EP71)/PSF blend.
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Figure 3. Reaction rate and conversion with curing

time for various compositions of EP72/EP71 at 70/30
EP/PSF blend when cured isothermally at 220 C.
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Table 2. The Onset Time of Phase Separation

comp. 71 Teure (T)

EP/PSF 240 230 220 210 200 190 180 170 160
75/25 42 50 53 70

90/10 50/50 21 23 34 35 )
75/25 31 39 67 75 135

80/20 50/50 12 23 20 45

25/75 11 15 20

75/25 14 18 23 33 41 51
70/30 50/50 16 20 25

25/75 17
60/40 75/25 11 17 27 35

Table 3. Domain Correlation Length, D., of
Final Morphology

- comp. 72/71 Tcure ( OC)

EP/PSF 240 230 220 210 200 190 180 170 160
75/25 11.776.73 3.62 1.13

_30/ 1 so/50 471429 393113
75/25 7.80 5.85 2.60 1.07 0.56

80/20 50/50 7.80 3.90 1.95 0.91
25/75 2.6 1.180.70
75/25 1.661.23 1.02 0.84 0.66 0.46
70/30 50/50 1.020.78 0.48
25/75 0.59

T'ure - Curing temperature, 71 : Epon HPT 1071, 72 . Epon
HPT 1072.
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Figure 9. The onset time of phase separation vs. cur-
ing temperature with varying composition of EP/PSF

blend. Solid line : 80/20, dashed-dotted line : 70/30,
broken line ; 60/40.

=, Fig. 89 % 2Z2AE o3 A& gal
A A F29lth Fig. 844 R uvie} go| Ass}
V5 229 dlA Fslexzvt $esE PSF
Adadel Bl s ol FEA] Ao 7|7} FelE e
gelsigrt. oleldt AYE A& Fig. 19 F3d
ARA e}t HEs dAjgtc.

#2(o A204 M43 19963 7

60/40 75/25 1.451.16 0.71 0.56

E3 A3l F7l2 e AEelsxe] Ak
% Z7l= Table 29} Fig. 99 uehd wie} 2ol
EP/PSF 90/10 A& Al9sla A&7 A @
= A7 waA gl Fig. 9= Table 29] A
A Aee 7] A vehd Aoz 54 A3
Sxo A o ZA] HA Fo] TAr¥FEF 2| AR
gl #FAZre] AAFI Qe o] o FA FEgol
PAEFE, AL PSFo o] Zrld4E
$719) mobility7} Bexn whE-E9] FErt wolA
network BA&E7E AEE| &) s dizoz
whalz) 7] wj&olil, 1 A3, Table 3¢ Jebd AA
H Bl Aol 37 £% oA €t B A7)
A, AL E 240 C olANME Ase Fd A=
Aol GEazE dold & A7) Wl s sk
ou, o EA 80wt%h o|iFe] ZA A Table 3
d 7128 LERT F& 2EJME ARz} #F
HAT, B JA3 Ax2E JF Addce] #Fo)
E7lsdidon, RE Az 71ER 2
$o 2xoiME AAEsL YR Ay JEe B
Fo] HA e ZAfojth. Ed oFA] AX Y
50 wt% olsle] A A&7 doiux] gAY
AdBEst F3) vl o olde AR K] ¥
ket

Astel Wik AEElsEs el FuEg, domain
o] 77|, YR T A FA g Artay nEA 2
o] 484, domain F&%, ALxE olgdx A
3te] vt Foh A EA-olgAlY] whgel B AF
oA AsPdere AFE, @S 0.57735%d 9]
ge theAd) osle] et

589



2. 47

8 1
1.230C
\ 2.220C
. 60! 3.210¢C
3 1 4. 200C
g | 5.190 C
g 40
&
5 AN
Z 20
g 5
o
0
0 40 80 120 160 200 240 280 320
Curing Time (min)
100 T IK
2
) ol // 3/f
) 1/
~ i Jro.
§ 60k 1]/ 7
7 o
é [ /// /5
c _f /
S 40 L1‘// i
20 -/
0

0 40 80 120 160 200 240 280 320

Curing Time (min)

Figure 10. Reaction rate and conversion vs. curing
time for the 70(75/25)/30 EP(EP72/EP71)/PSF
blend at different curing temperatures.

Table 4. The Observed Factors from DSC
Thermograms with Varying Cure Temperature
for the 70(75/25)/30 EP(EP72/EP71)/PSF Com-
position

Tee(T) & t foy @0 el
230 18 22 11.00 0.586 18.03
220 23 32 16.60  0.562 23.74
210 33 42 23.38 0.539 34.85
200 41 52 33.50 0.526 45.07
190 51 63 48.85 0.509 57.09

¢ ¢, : The onset of phase separation.

b ¢, : Time for domain growth termination.

¢ t, » : Time when access to exothermic peak point.
? ¢, . - Conversion at onset of phase separation.

¢ tg. - Gelation time.
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Figure 11. Gelation time and time for domain growth
termination vs. curing temperature for the 70(75/
25)/30 EP(EP72/EP71)/PSF blend.
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EP72/EP71 ti t[ tq‘ p as‘ t tgvl
100/0 20 30 17.3 0.538 25.34
75/25 23 32 16.6 0.562 23.74
50,50 25 37 1.2 0702 18.84
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