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Synthesisand Cure Behaviors of Diglycidylether of Bisphenol-S Epoxy Resins
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2 of: B =Fo M= bisphenol—S (BPS) ¢} epichlorohydrin (ECH) & NaOHS| Fujjslollq Z3
AlA diglycidylether of bisphenol—S (DGEBS) o|ZA] =X|& /353t IR, NMR spectra #4,
83l PAEA e &3] @ s DGEBS ollFA] 29 gst132E Ittt AHF-53EAl ph—
thalic anhydride (PA) 9} tetrahydrophthalic anhydride (THPA)E 7 3[4l A}g3Fe] DSCeo 2
st A& E3te] DGEBS elFA] A9 A3l w88t fejdo|E (T & 1Es%oH, TGA
GEAE ARESte] AstE AEe] dIFAE ST A3 A3 DGEBS/PAAS] 73t 2793t
YA (£)+= DGEBS/THPAAIR G =AW 7, &3 /A% (IDT), 181 w3 433} o
YA (£)+E DGEBS/THPAA R} Yglt) o]= A3kA2] ring strainel 2)3ke] DGEBS/THPAA 2] 7}
u11:7]_ 5_7}0}037] wjFeQl Ao F /K]_EQ\:}.

ABSTRACT : In this work, diglycidylether of bisphenol—S (DGEBS) epoxy resin was pre—
pared by alkaline condensation of bisphenol—S (BPS) with epichlorohydrin (ECH) in the
presence of NaOH catalyst. The structure of the synthesized DGEBS epoxy resin was
confirmed by IR, NMR spectra, and elemental analysis. The curing reaction and glass
transition temperature (7,) of DGEBS epoxy resin cured with phthalic anhydride (PA)
and tetrahydrophthalic anhydride (THPA) as curing agents were studied by dynamic
differential scanning calorimetry (DSC). The thermal stability of the cured specimen was
investigated by thermogravimetric analysis (TGA). As a result, the activation energy
(E) of DGEBS/PA system was higher than that of DGEBS/THPA system, whereas 7,
initial decomposed temperature (IDT), and decomposition activation energy (%) of
DGEBS/PA were lower than those of DGEBS/THPA. This was probably due to the fact
that the crosslinking density of DGEBS/THPA was increased by ring strain of curing

agent.
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Figure 1. Chemical structures of materials used.
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Diglycidylether of Bisphenol—S %A X]¢] &4 4l A3}AFol &

NMR, 78|31 EA A3b= o33 2h

FT-IR (KBr): v=581, 913, 1151, 1178, 1295, 1593, 3074 cm ™.

C NMR spectrum: & = 22.3, 43.9, 51.9, 68.7, 69.5, 72.8, 1154,
129.5, 133.8, 162.3 ppm.

Elemental analysis: C, 55.74%; H, 5.30%:; S, 7.75%.
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Figure 2. Synthetic scheme of DGEBS epoxy resins.
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Figure 3. FT—IR spectrum of DGEBS epoxy resins.
5 oje 7

NaOH®| Zwjstell s BPS
o} ECHE ST8AIA A8t oFAl 2 343
scheme2 Figure 20 UeRfITE! 17]4 n= 3~4
o], IR, NMR spectra w4, 12]3 ooz
/9% DGEBS ©lFA| A9 gl8t 725 gRlaigith

Figure 3¢ YEhd IR spectracl —S0,—2] ¥
%2 1295, 1151, 581 em ™ 'ol|4], WHa=e] C—H,
C=C, C—C #%-& 3074, 1593, 1178 cm ', 1
2oL A FA719 F5 AHMERL 913 cm ol U
357 4= i

NMR spectra #2143 163~115 ppmelA] %
Al F=19] alAl #-2, 68.7, 51.9, 43.9 ppmelA+
ko] o EAIVIE 72.8, 69.5, 22.3 ppmolAE gly—
cidyl7]17F vebsk o], i Aol ost Aujea &
AF2] CiosH13008S52] AR C, 59.94%; H, 6.24%;
S, 7.68%%, S43> C, 55.74%; H, 5.30%:; S,
7.75%% 747t JeERggick!

=X DSCE 0|8t ¥&2AM. DGEBS/anhydride)
o] =74 DSC dEAEE Figure 49 YJeERSIt} #

503



27

Endo

— DGEBS/PA
,,,,,,,,, DGEBS/THPA

Heat flow (mwW) -

15

100 1;0 2[‘)0 250
Temperature (T)

Figure 4. Dynamic DSC thermograms of DGEBS/ an—
hydride systems.
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Table 1. Cure Activation Energies (£,) of DGEBS/
Anhydride Systems

heating rate (C/min) £,
5 10 15 20 (kJ/mol)

V7x10" 221 212 208 205
DGEBS/PA . 65.2
i Inlg/7,]  -1062 -1001 -9.65 —-9.39

U7x10° 218 210 204 201
DGEBS/THPA . 61.9
/ Inlg/%]  —10.65 -10.03 -9.68 —9.43
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Figure 5. Conversion vs. temperature of DGEBS/ an—
hydride systems (heating rate: 10 C/min).
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Figure 6. Curing mechanism of DGEBS by acid an—
hydride.

Table 2. 7, Values of the Cured DGEBS/Anhydride
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Figure 7. TGA thermogram of DGEBS/anhydride sys—

tems.

Table 3. Thermal Stabilities of Cured DGEBS/An-
hydride Systems

system IDT (C) 7T (C) A"+ K" IPDT (T)
DGEBS/PA 316 419.0 0.6699 574.5
DGEBS/THPA 335 410.8 0.6702 575.0
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Table 4. Decomposition Activation Energies (%) of
DGEBS/Anhydride Systems
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