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Table 1 Synthetic formulations for tannic acid based

polyurethanes
mmol
s FR IPDI Cco HEDS BDO TA
PU 22 6 0 11.00 0
TPUI1 22 6 0 10.66 0.06
TPU2 22 6 0 10.33 0.12
TPU3 22 6 0 10.00 0.18
STPU1 22 6 8.0 2.00 0.18
STPU2 22 6 8.5 1.50 0.18
STPU3 22 6 9.0 1.00 0.18
STPU4 22 6 9.5 0.50 0.18
STPUS 22 6 10.0 0 0.18
2.3 BEEHIE

WA TG T B T IR AL R G, R LR B Tk
FH R UG AR (A% 80 mm x 80 mm ) 1,
BB P AT AL, S 48 ho PG HEH F
60 CRISXBEAR Y, THRALIE 48 h, HIF5 8T R AL
R BN
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Fig.1 Reaction diagram for the synthesis of tannic acid-based polyurethanes
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efficiency over time

Fdih H@E /A 0y /MPa 0 /MPa /%
1 8.5 2.6 31
PU 2 8.5 3.9 46
3 8.5 43 51
1 10.3 42 41
TPU1 2 10.3 6.1 59
3 10.3 6.7 65
1 12.2 6.3 52
TPU2 2 12.2 8.3 68
3 12.2 8.9 73
1 15.1 9.2 61
TPU3 2 15.1 11.3 75
3 15.1 122 81
1 13.3 9.6 72
STPUI 2 133 11.2 84
3 13.3 11.8 89
1 12.6 9.8 78
STPU2 2 12.6 10.9 87
3 12.6 11.6 92
1 12.2 10.0 82
STPU3 2 12.2 10.7 88
3 12.2 11.3 93
1 11.6 9.6 83
STPU4 2 11.6 10.6 91
3 11.6 11.0 95
1 10.9 9.1 83
STPUS 2 10.9 10.0 92
3 10.9 10.4 95
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Preparation and Properties of Tannic Acid-Based Polyurethane Films with
Hydrogen and Disulfide Bonds

YE Peng, XU Zehong, WANG Yangyang, LI Ziyun

( School of Chemistry and Chemical Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China )

Abstract: Tannic acid was used as the cross-linking agent, castor oil as the polyol of polyurethane, isophorone
diisocyanate as the polyisocyanate of polyurethane, and bis(2-hydroxyethyl) disulfide and 1, 4-butanediol as the chain
extender of polyurethane. Tannic acid-based polyurethanes were prepared by the pre-polymerization method, and the
effects of the dosages of tannic acid and bis(2-hydroxyethyl) disulfide on the glass transition temperatures, thermal
stability and self-repairing properties of polyurethanes were studied. self-repairing properties, while the biodegradation
properties of tannic acid-based polyurethane films were evaluated using a lipase-based enzymatic degradation method.
It was shown that an increase in the dosage of tannic acid led to an increase in the glass transition temperature of tannic
acid-based polyurethane films and enhanced the thermal stability, while an increase in bis(2-hydroxyethyl)disulfide had
no effect on the glass transition temperature of the films, but the thermal stability of the films was reduced; the self-
healing efficiency of the STPU4 films was as high as 95% under the specific conditions (80 °C , 3 h). In addition, the
mass loss of the STPU4 membrane reached 68.3% after 140 h of lipolytic digestion.
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