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Polydimethylsiloxane-Based Self-Healing Materials
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Experimental

Microcapsule Synthesis: The urethane prepolymer was synthesized
through the reaction of toluene 24-diisocyanate (TDI, Aldrich,
22.0 g, melting point, mp =19.5-21.5°C) and 1,4-butanediol (5.0 g) in
cyclohexanone (142 g, boiling point, bp;e=155.6°C) at 80°C for
24 h. The solution of TDI and cyclohexanone was first mixed and al-
lowed to react under mechanical stirring in a round-bottomed flask.
1,4-butanediol was then added at 5 mLmin™ using a syringe pump
while stirring. To avoid formation of a gel during microencapsulation,
the molar ratio of TDI to 1,4-butandediol was kept below 2.3. The cy-
clohexanone was evaporated under vacuum at 100 °C. The synthe-
sized urethane prepolymer had excess isocyanate functional groups,
which could be reacted to form a higher-molecular-weight polymer
through the use of a chain extender. The amount of chain extender
added was determined by titration of the isocyanate functional group
in urethane prepolymer following ASTM D2572-97. To form the tin-
catalyst-containing urethane microcapsules, the urethane prepolymer
(3.0 g) and DBTL (Gelest, 1 g) were dissolved in 32 g chlorobenzene
and added to 28.8 g of a water solution containing 15 wt % gum ara-
bic (Aldrich, suspending agent). After the mixture was stirred for
30 min at 70°C, 30 wt % (relative to the urethane prepolymer) of
ethylene glycol (chain extender) was added into the solution at
5 mLmin~'. Spherical microcapsules containing dissolved DBTL in
chlorobenzene with smooth surfaces were obtained after 2 h at 70 °C
with mechanical stirring at 1000 rpm.
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