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Z=5: & AFNX = Diels-Alder ¥-8 719H] 2752 7= 248 E3shs vlo|a2 e Az} o9 &
7WR 5730l sted AAIAR)] F4E It ARG EES ke mlolAR o] AL EdAC
ALHAS W A F 2 1T F U=EF FAA 28R G A poly(ethylene glycol) AFES =S435t
o F54S 7H F JEF SiSlth mlola R e Wil 3R FEA el viadgoln| =g 7H7F =98t
Rom, FFEAEC] P& Ui F3HoR EYEA=A RIS sk AR nlolaz Heo] 71414
EA e ABIAE e, nlo]a® U&o] E4HE poly(methyl methacrylate) (PMMA) 7]4ke] 8z} &2
A FEE I F, vpo)az e FEE 2 23 A AF5S FRIEAT ol vlolaR A&
el 23 F2A IRA7E 7R A e fsAdel oSk Aafeln, olejgt AE wiRo R 2 At Az
FEA AEAE FE vlol AR Ped ARG B4 T IS ERIE

Abstract: In this study, the microcapsules containing self-healable polymeric materials based on the Diels-Alder reaction
were prepared and the systematic studies about the self-healing property of the microcapsules were performed. Poly(ethylene
glycol) chains were applied in the polymerization of furan-polymer to increase the mobility of self-healable materials. The
furan-polymer and bismaleimide were introduced into the core of microcapsule, respectively, and these were successfully
confirmed using dye modified materials. The relationship between the synthetic conditions and mechanical properties of
microcapules was clarified by measurement of capsule strength, and the self-healing ability of macrocapsules in the
PMMA-based polymeric composite was confirmed by the release of core materials by OM, SEM and FTIR. These were
considered to be originated from the mobility of furan-polymer in the core of microcapsules. Based on these results, it
was confirmed that the microcapsules containing the self-healable furan-polymer in this study have the self-healing properties.
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Figure 1. Schematic diagram of fabrication procedure for polyure-
thane microcapsule using O/W emulsion mediated interfacial
polymerization.
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Figure 2. (a) SEM image of polyurethane microcapsule using emulsion based interfacial polymerization; OM image of polyurethane micro-

capsule (b) before; (c) after microcapsule break.

Polymer(Korea), Vol. 42, No. 5, 2018



860 BB

Table 1. Composition of Chain Extender for Each Microcapsule

Sample number Chain extender

BD1 BD : 2.14 mL
BD2 BD : 4.28 mL
BD3GC1 BD : 321 mL + GC : 1.07 mL
BD2GC1 BD :2.85 mL + GC : 1.43 mL
BD1GC1 BD :2.14 mL + GC : 2.14 mL
BDI1GC2 BD : 143 mL + GC : 2.85 mL
BD1GC3 BD : 1.07 mL + GC : 3.21 mL
GC2 GC : 428 mL
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Figure 4. (a) picture; (b) schematic diagram of apparatus for mea-
surement of capsule strength. (c) Relative capsule strength for each
microcapsule.
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Figure 3. OM image and cross-sectional SEM images of microcapsues with desired ratio of chain extender (A) BD1; (B) BD2; (C) BD3GCl;
(D) BD2GC1; (E) BD1GC1; (F) BD1GC2; (G) BD1GC3; (H) GC2; All scale bars indicate 40 um.
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Figure 5. (a) chemical structure of furan-polymer with mobility; (b) their 'H NMR spectra; (c) mechanism of self-healing by Diels-Alder reac-

tion; (d) FTIR spectra indicating reversibility of Diels-Alder reaction.
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Figure 6. (a) SEM image of microcapsules containing furan-poly-
mer with organic dyes; (b) chemical structure of furan-polymer hav-
ing green dye moiety in side chain; (¢) CLSM image of
microcapsules (core: furan-polymer with organic dye, shell: physi-
cal adsorption of Rhodamine B).
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Figure 8. CLSM image of PMMA composite containing self-healing microcapsules (a) before scratch; (b) after scratch of PMMA composites.
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Figure 9. SEM image of scratched PMMA composite containing
(a) microcapsule with furan-polymer; (c) microcapsule with BM;
(e) both microcapsules. (b), (d), (f) SEM images of self-healing pro-
cedure at 80 °C for 24 hrs.
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