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Figure 1  Synthesis route of terephthalic acid dihydrazide
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Figure 2 Synthesis route of acylhydrazone compound AAD
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Figure 5 Synthesis of self-healing polyurethane PU-0
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Figure 6 Infrared spectra of dimethyl terephthalate and terephthalic acid dihydrazide
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Figure 7 Infrared spectra of acylhydrazone compound AAD and its reactants
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Figure 8 Infrared spectra of polyurethane prepolymers pre-PU1. pre-PU2 and their reactants
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Figure 9 Infrared spectra of biocompatible self-repairing polyurethanes based on aromatic acylhydrazone bonds
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Figure 10 Nuclear magnetic resonance (NMR) figure of DMT
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Figure 11 Nuclear magnetic resonance (NMR) figure of AAD
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Figure 12 DSC curve of self-healing polyurethane
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Figure 13 Swelling sample of self-healing polyurethane
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Figure 14 Equilibrium swelling rate of self-healing polyurethane
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Table 1 Gel mass record of self-healing polyurethane

B 1 Bl 2 B3

J5IR T/ g 0. 655 0. 655 0. 655

BTG/ g 0.526 0. 539 0.529

BT BRR R i /g 0.526 0.538 0.529

BERER/ % 80. 3 82. 1 80. 6
TR R/ U 81.0
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Figure 15 Tensile curves of self-healing polyurethane
*2 BEERSEEOVMIERE
Table 2 Mechanical properties of self-healing polyurethane
L 5 FEh 1 FEih 2 Rl 3 REOL(EN
PR JE / MPa 0. 88 0.76 0.79 0. 81
Wi B A/ %6 405.9 399.3 410. 4 405. 4

AL A il £ A5 31 14 5040 0 AT S e b AR R A L R MR B2 0. 75 MPa B B . B B g 2 R R A
A+ OREAE — 5 A L R L T TG L BB R 3 397, 406 B R U B M B 4
2.4 BiEEMEES
2.4.1 ABEEISRBULEDNT  FERET 406 0 FE BAE 4% K TR — B 2R 7R 28U S Im 1 s T 1
N 16 Bk

K16 BB R Rl h it 2
Figure 16 Schematic diagram of self-healing polyurethane PU-0
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Figure 17 Tensile curves of PU-0 of self-healing for different time
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Table 3 Tensile test records for self-healing polyurethane at different times

JE bR &%= 6h &5 12h &5 24h

P {8 2/ MPa 0.92 0.43 0.75 0. 87
R(s) 1. 00 46.7% 81.5% 94.5%

Wi 4 3/ %% 380 59 344 290
R(e) 1.00 15.5% 90.5% 76.3%

LRI LT MR 3 T, BB R AN PU-0 JRAR A (Original PUD (Y i 24 K 258 38004, i
Ja S HEVK LR M FRESIBE 6h JE Wi MK RN 59 %0 UMK E R IARE S 15. 5%, Wi 45 Wk B & i
RIXFERY 46. 7005185 12h J5 Wi R (K 30 34406 IS S IFIRAE 25 B9 90. 506 . b 2450 3 R A2 28 i 0y R
(¥ 81. 52038 24h J5 W M RN 29000, KA AR RE AR 1Y 76. 306 U, W7 2450 B Wk 2 28 AR 1R
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Figure 18 Analysis of self-healing mechanism
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Research on Preparation and Properties of Self-healing Polyurethanes
Based on Reversible Acylhydrazone Bonds

SHI Chuan-ying, MA Xiao-yue, HUANG Xiao-wen, LIU Yang, WEI Yan-yan"
(School of Polymer Science and Engineering » Qingdao University of Science and
Technology » Qingdao 266042, China)

Abstract: The acylhydrazone compound (named AAD), which is a hydroxyl terminated chain extender in PU, was
synthesized using terephthalic dihydrazide and diacetone alcohol. The difunctional polyol (polycaprolactone diol PCL-210)
and the trifunctional polyether polyol (TEP-240) which are hydrophilic and widely used in biomedical polyurethane
materials, react with MDI-50 to produce isocyanate group-terminated polyurethane prepolyxmer respectively. The two pre-
PU prepolymer with —NCO groups are mixed in a certain proportion and cross-linked with AAD to obtain a self-healing
polyurethane. The self-repairing property was characterized by the recovery value of the tensile strength and the elongation
at break before and after repair. It showed that the tensile strength recovered to 94. 6% after 24 hours of repair at room
temperature, and the elongation at break recovered to 76. 3% of the original sample.

Key words: Self-repair; pH sensitivity; Reversible covalent bond; Cross-linked polyurethane; Acylhydrazone bond
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