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Abstract: Researches on the production of polymers using natural materials have attracted great interest in recent years.
In this study, epoxidized soybean oil (ESO) was added to a typical diglycidyl ether of bisphenol A (DGEBA) epoxy resin
to investigate the changes in mechanical and thermal properties. The content of ESO in the epoxy resin system was
changed to 30 wt% and the stoichiometric amount of ethylenediamine was used as a curing agent. The mechanical prop-
erties of the cured epoxy resin system were measured by a universal testing machine and an impact tester, and thermal
degradation behavior was examined by TGA. The curing behavior analysis of the epoxy resin system by DSC showed
the curing rate decreased with the addition of ESO. As the ESO content increased, the mechanical properties of the cured
epoxy resin system increased significantly but the thermal stability decreased slightly.

Keywords: epoxidized soybean oil, diglycidyl ether of bisphenol A, mechanical properties, curing behavior, thermal deg-
radation behavior.
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Figure 1. The chemical structures of the materials used in this study: (a) DGEBA; (b) ESO; (c) EDA.
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Figure 2. The partial FTIR spectra of DGEBA and the cured sam-
ples with different ESO content.

T AR A0 R Hol o FAlolE TFo] BF v
3 AT Chihani 52" 916 cm™'o|A] YERE o] ZA
E 252 GO0 Ae F vA7E 743 Foll Al &
73 B whgo] A AT AFSIITh

7|4 £4. Figure 32 7ste FA] FAAESS] 39-
HE 348 ESO & ®Wislel] mh veRd zejj2zolt}. ESO
gHFol 0wt%d wo] §3-HY FA-2 APAL oA|FA F
9] =Y FAF} o] Ftilgo] Aol stk AR
Aol APAA S84 A HolXTt ESO7F H7Hd ol
wE} spAlgo] AR oA BIARPAR SH-HE AsS
HO] S 9} 2= 011:“',1516

AslE N ZEA] FRAEY AT} SIAERE W gt
21g-2] W3lE ESO &3l we} Figure 49 22 =2 L}
WAL ztzte] dlolElE Table 19 A8t} ESO o]
.2‘.7}61—_'& o]z]—ﬂ\: 9]. O]Z]—E]-}x-] = tﬂ :4.1;_}/‘\_]%0] %7]-3 g;\
3L ESO &o] 30 wi%d = HAE Jepi At 1747
9] 739, ESO 0 wt%ell Hlsll ESO 30 wi%eollA <F 1.4 &
7Fet 37.6 MPaS YERNIAL AT ES <F 149 S7tst
949.8 MPa2 YERN o™ Thehil&2 3.50) S71et 8.4%%
e SITh gubd oz As o ZA] A 2gle] ESO9} 2+

o] §1gk Ao o] HrtE A% 7t 9L A

M

71 DGEBA ol ZA] X]7A12] &4 361

40| ESO content (%)
— 30
— 22.5
— 15
w{ — 7.5 e
F|—° =
3
g 20
] /]
10 4 /
7
0 T T T T
0 2 4 6 ]

Strain(%)

Figure 3. The stress-strain curves of the cured samples with dif-
ferent ESO content.
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Figure 4. The tensile properties of the cured samples with different
ESO content.
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Table 1. The Mechanical Properties of the Cured Samples with Different ESO Content

ESO content Tensile strength

Tensile modulus

Elongation at break Impact strength

(Wt%) (MPa) (MPa) (%) (J/m)
0 199 + 2.6 659.9 + 24.6 24405 141 =17
75 292 + 4.6 725.6 + 423 58+ 0.8 18.6 = 1.9
15 302 + 1.1 801.5 + 79.9 70+06 29+ 1.7
225 332+ 1.1 857.6 + 44.0 7.6 £ 0.6 31.0 £ 3.1
30 37.6 £29 949.8 + 59.5 84+ 05 359 +3.5
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Figure 5. The impact strengths of the cured samples with different
ESO content.

Table 2. The Exothermic Peak Temperatures and Overall
Heats of Reaction for the Epoxy Resin Systems with Different
ESO Content

ESO content Peak temperature Heat of reaction

(Wt%) O /g
0 104.0 276.1
15 110.2 196.4
30 116.9 103.1
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Figure 7. The TGA curves for the epoxy resin system with ESO
30 wt% at various heating rates.
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