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Research question: How can crosslinked elastic polymers be synthesized such that they may
be chemically reprocessed into their original form and be crosslinked once again?
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Fig. 3. IR spectra of (a) T,,,, and X1; (b) decrosslinked
and recrosslinked materials with increasing generation count.
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Fig. 1. Schematic overview of crosslinking/decrosslinking process T
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UV exposure time required to crosslink
a sample at 10 mW cm2 . Crossover
between storage (G’) and loss (G”’)
modulus indicates crosslinking.
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Fig. 5. a) G’ vs T and b) destructive tensile testing data of crosslinked samples

GelsfraaTt?:}?] (%) 94.4)(; 0.4 94.2X§ 0.3 94.0)2 0.7 94.3)(; 0.2 Findings thus far: Polymers produced with
Ts (°C) 433+05  430+08 428104 427202 the goal of recycling in mind maintain physical
T st swivh loss (°C) 263.4+01  263.7+01  2659+11  2643+47 . .
Storage modulus® [MPa] 0.61 £ 0.10 0.67 £ 0.10 0.67 £+ 0.02 0.73 £ 0.10 PrOpertleS even after SEVE ral generatlons Of
Young’s modulus® [MPa] 5.0 + 0.1 5.5+ 0.3 5.4 + 0.2 5.1 + 0.1 decrosslinking and recrosslinking.
Elongation at break® [%]  12.4 + 1.6 121 +2.2 14.0 + 1.8 143415
Tensile strength® [MPa] 054 +0.10 058 +0.10  0.64+0.10  0.61 + 0.10

a) Reported errors are standard deviations from multiple measurements.

b) Storage modulus measured at 70 °C
c) Tensile properties measured at 25 °C

Fig. 6. Compiled physical property table for 4 generations of crosslinked samples
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