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Figure 1 The chemical structure of thiols, ene-monomer and isocyanates
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Figure 2 The formation of TMPMP-TATAT-HDI-IPDI polythiourethane networks
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Figure 3 FT-IR spectra of TPU, TATAT, HDI, IPDI and TMPMP

2.2 EURIMHIFERE
A L5319 TPU 62 M RE WL 3R 1, K SUREAG % Bk (K 0 10, 7 565 3 B w10, IR Iy 0 B 5 AT 1

10. 14028/j. cnki. 1003-3726. 2022. 05. 010



55 3 2 S S i {1 .+ 89 -

Iy

FAE AL 22 42 i AR 3 5 %

&1 TPUBEFEREH H F e
Table 1 The optical properties and mechanical properties of TPU
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Figure 4 DSC curves of TPU products from (a) different thiols; (b) different isocyanates and
(¢) different molar ratios of C = C/NCO
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Figure 5 DMA curves including tand and storage modulus (E') of TPU products from different formulations

(a), (b) with different thiols; (¢), (d) with different isocyanates; (e), (f) with different molar ratios of C = C/NCO

Jch igholj(%)
o (=1

&)
S
T

o

——GST
f=——TMPMP|
—PETMP

L

100

Weight(%)
3

 —HDVIPDI=2: 1

Weight(%)

—50/50

Kl 6

%2 DSC, DMA ik TPU WIHEB L&

200 300 400 500
Temperature( 'C)

100

200 300 400 500
Temperature('C)

100

100

200 300 400 500
Temperature(C)

() ANEFEEFZE; (b)) AR FEEEREEFIZE; (o) AH C = C/NCO EE/R L, RE =1 TGA i<k
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Table 2 Glass transition temperature of TPU measured with DSC, DMA, FWHM and the temperature at 5%

weight loss (T, ) and temperature at the maximum decomposition rate (7T g, )

C=C/NCO=0/100

C=C/NCO=50/50

C=C/NCO=30/70

LR HDI/IPDI=2 : 1 HDI XDI
TMPMP TMPMP TMPMP PETMP GST TMPMP TMPMP
DSC/(C) 54. 39 39.76 45.53 69. 00 62.67 40. 79 58. 88
DMA/(C) 65.59 50.52 58.57 80. 74 76.67 49. 04 72.00
FWHM/(C) 16. 28 18. 54 19. 86 24. 33 21. 83 16. 83 16. 69
T 450,/ CCH 284 293 290 290 279 293 306
T gnae/ CCD 296 397 305 391 305 307 312
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Study on Thiol-ene-isocyanate Thermoplastic Polyurethane
Elastomer Dual Cured by UV Irradiation and Heat

ZHANG Jie'?, LI Jia-lin®s» WANG Yu-bo'*, JIN Jun-su'”
(1. Beijing Key Laboratory of Membrane Science and Technology , Beijing University of Chemical Technology »
Beijing 100029, China; 2. Tancheng Bohua Chemical Technology Co. s Ltd s, Tancheng 276100, China)

Abstract: Thermoplastic polyurethane elastomer (TPU) with high impact strength was prepared by sequential thiol-
ene and thiol-isocyanate click reactions. The structures and properties of thiol-ene-isocyanate based TPU ternary
crosslinking networks were proven by using FT-IR, refraction, tensile, impact strength and hardness tests, DSC, DMA
and TGA. The increased crosslinking density and decreased rigidity of the polymer networks, compared with the thiol-
isocyanate based dual networks. resulted in relatively better impact strength. When the molar ratios of C = C/NCO were
50/50 and 30/70, the notched impact strength were 24. 28 and 18. 57k]J/cm®. Compared to those without toughening, the
impact strength was increased by 92. 2% and 47. 0%, respectively. In addition, different structures of thiols, isocyanates
and the molar ratio of C = C/NCO also influenced the optical, mechanical and thermal properties, which showed that the
TPU with different properties can be designed by controlling the polymerization components and potentially used as
optoelectronic materials or dental materials.

Key words: Thiol-ene-isocyanate; TPU; Dual cured by UV irradiation and heat; Impact strength
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