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Polymerization and Properties of Stearyl Acrylate by

Living Nitroxyl Radical-terminated Urethane Prepolymers

by

Shinji Motokawa and Mutsuhisa Furukawa

2, 2, 6, 6-Tetramethylpiperidine-1-oxyl (TEMPO)-terminated prepolymers (TPs) were synthesized by reaction of 4

-hydroxy-TEMPO and poly(oxytetramethylene)glycol (PTMG ; Mn=1000, 3000) with isocyanate groups. TPs were
characterized by means of FT-IR, '"H-NMR, and ESR. Since ESR spectra of TPs displayed a typical three signals based
on TEMPO residues, it is found that TPs have the living nitroxyl radical. Stearyl acrylate (SAA) was polymerized by

TPs with BPO as an initiator. Properties of the obtained block copolymers were investigated by use of 1 H-NMR spec-

trometer, GPC, viscometer, DSC, and dynamic viscoelastic tester. The obtained block copolymers were (SAA)n-PU-

(SAA)n and a small amount of SAA homopolymer. The properties of these block polymers were affected with molecu-

lar weight of PTMG and concentration of SAA.
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Fig.1 Structure of Sutearyl Acrylate (SAA) and HTEMPO
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Fig.2 Reaction of NCO-terminated PTMG with HTEMPO
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Table 1 Formulation of TEMPO-terminated PTMO adducts

Abbrev. | Mn of PTMG [NCO]MDI / [OH]P’TMG [NCO]Prepolymcr/ [OH]HTEMPO
TP 1 989 1.30 0.998
TP 3 2984 1.28 0.990
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Fig.4 ESR Spectrum of TEMPO-terminated PTMG
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Fig.5 'H-NMR Spectrum of TEMPO-terminated PTMG
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Table 2 Formulation of (SAA)n-PTMO-(SAA)n Block Copolymers

Abbrev. TEMPO - ¥ TEMPO -  SAA [BPO]/[SAA]
(weight ratio) (molar ratio)
TP 1 SAA 30 TP 1 68.7 @ 31.3 1.30x10°*
TP 1 SAA 50 TP 1 61.8 . 48.2 1.34x107%
TP 3 SAA 30 TP 3 69.7 . 30.3 1.46x107?
TP 3 SAA 50 TP 3 50.1 : 49.9 1.36x10°*
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Fig.10 Temperature Dependence of Dynamic Mechanical
Properties for PSAA-PU-PSAA (TP 3-SAA 50)
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