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Table 1 The composition and molar ratio of TNM-PPG-ME and control sample

R 21 BRI SR [ ( TMN: PPG: ME: IPDI: HDO) i B A/ % (wt) S-S R/ % (wt)
TMN50-PPG50-ME 0.02:0.03:0.13:0.125:0 46. 3 5.1
TMN50-PPG50-HDO 0.02:0.03:0:0.125:0. 065 14. 6 0
TMN100-ME 0.04:0:0.13:0.125:0 57.5 6.3
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Figure 1 FTIR spectra of PU-TP,PU-SH and TMN50-PPG50-ME
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Table 2 The swelling ratio, gel content,and crosslinking density of cross-linked polyurethanes in ethylacetat

AL Wk B I R A JigZ M 34 R (Sr) BER A (/A BE WK
TMN50-PPG50-ME 4.06 67.2 0.198
TMN50-PPG50-HDO 5.47 81.9 0.183
TMN100-ME 1.24 97.1 0. 448
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Figure 2 a. TMN50-PPG50-ME specimenafter cut off; al. TMN50-PPG50-ME specimenafter 2 hours’ self-healing
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Figure 3 (a)Strain-stress curves of (a) TMN50-PPG50-ME; (b)contrast sample TMN50-PPG50-HDO
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Figure 4 Strain-stress curves at different healing times and conditions obtained for TMN50-PPG50-ME
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Figure 5 Strain-stress curves of (a) TMN50-PPG50-ME after cut surface exposed to air for 72h and healed
48h in natural light; (b) TMN50-PPG50-HDO after cut surface exposed to air for 72h andhealed 48h in naturallight
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Synthesis and Characterization of Cross-linked Self-healable
Polyurethane Elastomer Containing Disulfide Bonds

HUANG Xiao-wen, ZHANG Shi-yu, ZHAO Kai-feng, BAI Ya-peng, WEI Yan-yan~
(Qingdao University of Science and Technology ,Qingdao 266042, China)

Abstract; By Prepolymer Process, the polyfunctional thiol terminated polyurethane oligomer was prepared with
polyfunctional polyether polyols, isophorone diisocyanate (IPDI), and by adding an end-capping reagent-mercaptoethanol.
The crosslinked polyurethane containing disulfide bonds was then polymerized by oxidative coupling of the thiol moieties
using sodium iodide/hydrogen peroxide. The resultant polymers were characterized by FT-IR. The effect of self-healing
condition, self-healing efficiency,the function of disulfide bond and hydrogen bond in self-healing process were analyzed by
means of tensile test and contrast test, etc. The results showed that the crosslinked polyurethane containing aliphatic
disulfide bonds can achieve efficient self-healing at room temperature, and does not require additional catalyst and external
stimulus. After being cut in half with a razor blade and simple contact, the samples were exposed to natural light for 48
hours, the tensile strength can be restored to 95% of the original, and the elongation at break can be restored to 100% of
original. which hydrogen bonds among urethane moieties contributed up to about 30% of the healing efficiency.

Key words: Crosslinked polyurethanes; Thiol; Disulfide; Self-healing; Dynamic reversible covalent bond
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