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Preparation and properties of room temperature self-healing water borne
polyurethane based on imine bond and disulfide bond
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( College of Chemistry and Chemical Engineering, Engineering Laboratory of High Performance Waterborne Polymer
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Abstract: A series of Schiff base self-healing waterborne polyurethanes (SWPU) were synthesized via
reaction of aromatic disulfide bond containing salicylaldehyde 2,2-diaminodiphenyl disulfide double Schiff
base (Schiff base for short), which was prepared from salicylaldehyde and 2,2-diaminodiphenyl disulfide,
with polytetrahydrofuranediol, isophorone diisocyanate, 2,2-dimethyl-butyric acid and 1,4-butanediol. The
Schiff base and SWPU films obtained were then characterized by "HNMR and FTIR, followed by
evaluation on the self-healing ability of SWPU films by scratch self-healing and self-healing tests. The
results showed that waterborne polyurethane with aromatic imine and disulfide bonds was successfully
synthesized, and SWPU-2 (Schiff base dosage is 8.1% of molar of reaction monomers) film exhibiting the
best scratch self-healing effect and self-healing rate. The scratch on SWPU-2 disappeared after self-healing
at room temperature for 12 h, while the self-healing rate could reach 95.8% after healing at room temperature
for 24 h.

Key words: disulfide bonds; Schiff base; waterborne polyurethane; room temperature; self-healing;
functional materials
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Fig. 1 Synthesis of salicylic 2,2-diaminodipheny] disulfide
double Schiff base
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Fig. 2 Preparation route of Schiff base self-healing waterborne polyurethane
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Table 1  Synthetic formula of SWPU
- PTMG IPDI DMBA  fERBi  BDO
FE
/mmol /mmol /mmol /mmol /mmol
SWPU-0 10 36 10 0 10.8
SWPU-1 10 36 10 2.7 8.1
SWPU-2 10 36 10 5.4 54
SWPU-3 10 36 10 8.1 2.7
SWPU-4 10 36 10 10.8 0

1.2.3 WPU A B w9 %) &

B 10.00 g R & EE AL BB A R U b L, 7
FIRT T 1d)E, FAE 60 °CEZS A b5
1d, il 0.6~0.8 mm JEFFR WPU AR,

1.3 MK SR
1.3.1 FTIR a4,

SKH KBr JE R AR B AR 2T MG X
JE FAHEA T S XA E’J%\%ﬂ@aﬂxﬂiﬁﬁéfi
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Fig. 3 FTIR spectra of Schiff base and SWPU films
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Fig. 5 DSC curves of SWPU films
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Table 2 Particle size and centrifugal stability of emulsions
FE i HiA% /nm B E T AR
SWPU-0 28.4 FE R 2%
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SWPU-2 42.9 e R 7
SWPU-3 45.4 FasE R 7
SWPU-4 51.3 e W B
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Fig. 6 Particle size distribution of SWPU emulsions
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Fig. 9 Self-healing properties of SWPU and DWPU films
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