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Abstract : To develop high-performance functional bio-based epoxy polymer materials with excellent properties, a series of
multi-carboxylic acid epoxy resin curing agents named ESOFMs containing different amounts of 8-amino alcohol and dynamic ester
bond structures were prepared using soybean oil derivatives epoxy soybean oil (ESO) as the raw material via sequential introduction
reaction of furfurylamine (FA) and methyl nadikic acid anhydride (MNA) functional units. These epoxy curing agents were further
copolymerized with E51 epoxy resin (ER) to fabricate a series of ESOFM/ER polymers containing dynamic ester bonds, and their
mechanical properties, antibacterial properties, reprocessing shape memory, and thermal properties were investigated in detail. The
results show that all the epoxy polymers exhibite excellent toughness, when molar ratio of ESO:MNA is 1: 6, the tensile strength of
ESOFM-3/ER polymer can reach 21.44 MPa, and its elongation at break can simultaneously reach 35.83%. Meanwhile, the elonga-
tion at break of flexible ESOFM-1/ER polymerization system is as high as 125.49% when molar ratio of ESO:MNA is 1:4,and its
tensile strength can still reach 14.87 MPa. The antibacterial test results demonstrate that the prepared polymers has excellent antibac-
terial performance against staphylococcus aureus. Dynamic thermomechanical analysis results show that glass transition temperature

values of the polymers are higher than 30 °C. Thermogravimetric test results indicate that the polymers has excellent thermal stabili-
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ty, and their initial decomposition temperature are all above 245 °C. The reprocessing performance test demonstrate that they can

undergo multiple thermal press reprocessing at 200 °C, the dynamic ester bonds integrated within the polymerization system endow

it with typical thermoplastic characteristics. Additionally, the fabricated epoxy polymers also exhibit superior shape memory proper-

ties.

Keywords : epoxidized soybean oil ; furfuryl amine ; antibacterial ; epoxy polymer ; dynamic ester bond
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Tab.2 Addition ratio of each component of ESOFM based cured

epoxy resin

g

Samples ESOFM-1 ESOFM-2 ESOFM-3 ER D_];/([)P ZAA
ESOFM-1/ER 5 0 0 2.14 0.1 0.14
ESOFM-2/ER 0 5 0 242 0.11 0.15
ESOFM-3/ER 0 0 5 2.64 0.11 0.15
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Tab.3 TG,DSC and DMA data of ESOFM/ER polymers

rre T, TR oW S VA

mass/% DSC DMA
ESOFM-1/ER 3093 25469 3923 1563 3275 36.69
ESOFM-2/ER 2467 257.06 4057 1583  38.11 59.49
ESOFM-3/ER 3066 237.85 400.6 1435 4548 6041

Samples

Notes: 7, is initial decomposition temperature; T}, is 5% weight loss
decomposition temperature; 7 is maximum decomposition temperature;

T,is glass transition temperature.
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Tab.4 Tensile properties of ESOFM/ER polymers

Tensile strength/  Elongation at ~ Tensile modulus/

Samples MPa break/% MPa
ESOFM-1/ER 14.87+1.86 125.49+21.30 265.73+16.96
ESOFM-2/ER 16.86+2.13 79.63+23.42 345.19+2.17
ESOFM-3/ER 21.44+0.44 35.83+8.22 832.70+217.13
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