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Synthesis and Cure Behaviors of Diglycidylether of Bisphenol-S Epoxy Resins
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Q 9F: B =R AE= bisphenol—S (BPS) 8t epichlorohydrin (ECH) & NaQH2] &wistoA] &
A}A diglycidylether of bisphenol—S (DGEBS) of|&A] x5 435199} IR, NMR spectra ¥4,
g a g4 o $49% DGEBS EA] K9] et 2E glsiqlch A aEA ph—
thalic anhydride (PA) 8} tetrahydrophthalic anhydride (THPA) & A3lAE AF2-3le] DSColl 9
3t dEAg Z3te] DGEBS ©l1&A 42 A3 39t fFejdolex (7) & 1o, TGA
GRS Apgstel FaE AlHe AN g Stk 4¥ Ay DGEBS/PAAIS 23 €433
AYA] (£)E DGEBS/THPAAIRC A% 7, A& MAILE (IDT), 18]t 23l 43} o
WA (F) = DGEBS/THPAAI BT} Wit} of= §} 19) ring strainell ¢t} DGEBS/THPAAS] 7}
I PE7} FIFV] WERl Ao E AlsETH

ABSTRACT : In this work, diglycidylether of bigphenol—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) a$ 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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BC NMR spectrumy 8 = 22.3, 43.9, 51.9, 687, 69.5, 72.8, 1154,
129.5,133.8, 162.3 ppm.

Elemental analysis: C, 55.74%; H, 5.30%; S, 7.75%.

NEMZ DGEBS AEA 212 23314 (PA, THPA)
2 Z9ulE 100 : 3022 E3ste] A3t
ZA 2% 3] Xl F 100 T 2xeM A
- e 23Ee] dojd wirkA|
BelM st Z 5 2]

E4l Z7e] Abgg AlH
2 453 o] A3y E&3 A8 6 mm F

o] AYE uFE AT s 3 AHYA BE
o FdEATh. CEFAl R Az ¥
150 T (247D, 180 T (6AIZH &} 29-AY] g A}
o12g HENA FAT A A fEES
Elgi=g

4t 535 3 FFo

anhydride#|®] 73 We&%

o
H
S|
Iy

2
g
o)
£
o
w
~

B R (The, U878 A5 A K), 28 4

dEe A% 2% (IPDT) T2 dedAd Ak}
2z} A (B & s Yate] dse
1

S A )

DGEBS OI|EA| £=X| &/4. Bisphenol-S (BPS) =
2709 wRlell HE7) (-S0,-)7} AdE F2EA
HAAEFA L 21 9 od dipheny! sulfone Zgo)
=

FYTEE G5 7] AR A3, G, Fe

Z2lH A28 Al4s 200249 79

?
Ho—Q»ﬁ—Q'OH + CH—CH,CH—CH, —NaOH
0 "o
Chly—CHCH,~R—OgHCH ﬂ—@—g-Q—O*CH GHO—CH.CH—CH
> 2~ > 2 AN
o CHg 0 CHy o
9
(R= ‘{‘O?HCHZ s CHQ?HOCHz?HCHQ‘}- )
CHy 0 CHy oOH "

Figure 2. Synthetic scheme of DGERS epoxy resins.
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Figure 3. F'T—IR spectrum of DGEBS epoxy resins.
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Figure 4. Dynamic DSC thermograms of DGEBS/ an—
hydride systems.
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Table 1. Cure Activation Energies (E,) of DGEBS/
Anhydride Systems
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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.
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