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Synthesis of Trifunctional Poly(propylene glycol) with Acetal Linkages

and Properties of Chemically Recyclable

Crosslinked Polyurethanes Prepared Therefrom
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(Received January 29, 2013)

The synthesis and characterization of chemically recyclable crosslinked polyurethanes were

studied in this work. Acetal units were introduced into polypropylene glycol having three

hydroxyl terminal groups (PPG) by the reaction of the hydroxy groups of PPG with 4-acetoxybutyl

vinyl ether followed by conversion of the acetate groups into hydroxy groups.

Crosslinked

polyurethanes were prepared by the reaction of the acetal-containing polyols (PPG-acetal-OH)

with tolylene diispcyanates

(TDI) at 120 °C under vacuum.

elastomeric films and exhibited good mechanical properties.

The obtained polyurethanes formed

The treatment of the polyurethane

films with aqueous acid at room temperature caused smooth hydrolysis of their acetal units to give

PPG as a degradation product.

Key Words : Polyurethane, Polyol, Poly(propylene glycol), Degradable Polymer, Acetal,

Chemical Recycling
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Synthesis and chemical recycling of acetal-containing crosslinked polyurethanes.
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Table 1. Characterization of PPG, PPG-acetal-OCOCH; and PPG-acetal-OH
MY MJM™ M, (titration)’’  DP,of PPG chain (NMR)®
PPG 6410 1.14 5210 -
PPG-acetal-OCOCH; 7810 1.12 - 70
PPG-acctal-OH 7500 1.10 5090 70

“ Measured by GPC, polystyrene calibration,
® Measured by acetylation method.

*' Based on 'H NMR peak intensity ratio: peak e/peak h in the spectra of PPG-acetal-OCOCH; and PPG-acetal-OH

(Figure 1).
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Figure 1. 'H NMR Spectra of PPG,

PPG-acetal-OCOCH, and PPG-aceteal-OH in C;D+CD;,
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Figure 2. MWD curves of PPG, PPG-acetal-OCOCH;,
PPG-acctal-OH, of
PPG-acetal-PU.
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Figure 3. Stress-strain curve of PPG-acetal-PU.
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Figure 4. 'H NMR Spectrum of degradation product of
PPG-acetal-PU in CeDsCDs; the degradation was carried
out by the treatment with 0.1 mol/L aqueous HClI
(THF/H-0 (v/v) = 9/1) for 42 h at room temperature,
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