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Studles on Rheological Properties and Cure Behaviors of Difunctional Epoxy/Biodegradable
Poly(butylene succinate) Blends

Soo-Jin Park™, Seung-Hak Kim', Jae-Rock Lee’, and Byung-Gak Min~

ABSTRACT

In this work, the effect of biodegradable poly(butylene succinate)(PBS) in difunctional epoxy(2EP) resin was
investigated in terms of rheological properties, cure kinetics, thermal stabilities, and mechanical interfacial
properties. Rheological properties of the blend system were measured under isothermal condition using a
rheometer. Cross-linking activation energies(E;) were determined from the Arrhenius equation based on gel time
and curing temperature. The Ec was increased in the presence of 10 wt% PBS as compared with neat 2EP.
From the DSC results of the blends, the cure activation energies(E,) showed a similar behavior with Ec due to
the increased intermolecular interaction between 2EP and PBS. The decomposed activation energies(E;) for the
thermal stability derived from the integral method of Horowitz-Metzger equation, were also increased in 10 wt%
PBS. In addition, 20 wt% PBS showed the highest critical stress intensity factor(Kic), which was explained by
increasing the fracture toughness of the 2EP/PBS blend systems.
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Fig. 1 Chemical structures of 2EP, PBS, and DDM.
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Fig. 2 Plots of G “, G ” and tan § at 150 T for 2EP/PBS.
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Fig. 3 Gel time of 2EP/PBS blend system for reaction
temperature (T).
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Fig. 4 Cross-linking activation energies (Ec) of 2EP/PBS blend
system.
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Fig. 5 Dynamic DSC thermograms for different 2EP/PBS
compositions (10 T/min).
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Fig. 6 Conversion (%) of 2EP/PBS blends.
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Fig. 7 TGA thermograms of 2EP/PBS blends.
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Table 1 Cure activation energies (Ea) of 2EP/PBS blend system

Compositons

[2EP-PBS] [100:0] {90:10] [80:20] [70:30] [60:40]
Kinetic factor A B A B A B A B A B
5 2.43 10.43 233 10.51 233 10.51 2.32 10.52 2.28 10.56
Heating rate 10 233 9.82 2.25 9.82 2.23 9.90 2.22 9.92 2.18 9.95
[C/min] 15 2.26 9.48 2.20 9.53 2.18 9.55 2.15 9.57 2.10 9.62
20 2.21 9.24 2.14 9.30 2.13 9.33 2.11 9.32 2.07 9.37
Linear fit -5.31 -6.35 5.93 5.79 5.70
E. [kJ/mol] 44 53 49 48 46
A = UTa

B = -In[¢/Tm’]
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Table 2 Thermal stabilities of 2EP/PBS blend system

Compositons
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Fig 8. Decomposed activation energies (Et) of 2EP/PBS blend
system.
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