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Preparation of 10 12-pentacosadiynoicacid-modified
polyurethane /poly( ethylene oxide) fiber membrane
and its photo/thermochromic properties

ZENG Chanjuan JI Xiaoqgian LIU Wenwen YIN Yunjie WANG Chaoxia
( Key Laboratory of Eco-Textiles ( Jiangnan University) —Minisiry of Education Wuxi Jiangsu 214122 China)

Abstract For the preparation of color-changing materials used for chemical anti-counterfeiting with
10 12-pentacosadiynoic acid as a photo/thermochromic compound diacetylene-embedded polyurethane/
poly ( ethylene oxide) ( PU/PEO) composite fiber membrane were prepared by electrospinning. The
influences of PU/PEO blending mass ratio and spinning solution concentration on the microstructure of
fiber membrane were analyzed by scanning electron microscope and the color parameters K/S values
and absorption curves of fiber membrane were measured by color spectrometer to investigate the photo/
thermochromic properties at the same time. The results show that the viscosity of the spinning solution
increases with the increase of the ratio of PEO and the concentration of the spinning solution which
facilitates continuous spinning but causes the increase of the fiber average diameter. Under the irradiation
of 254 nm ultraviolet light diacetylene is successfully polymerized and the color of fiber changes from
white to blue. The time required for photochromic discoloration and the discoloration depth of the fiber
membrane increases with the increase of diacetylene content. Under thermal stimulation the color of fiber
membrane gradually changes from blue (25 °C) to red (70 °C) and the transition temperature is 55 °C.
Correspondently the maximum wavelength of visible light absorbed by the molecule is shifted from 640
nm to 545 nm.
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Fig.1 SEM images of PU/PEO fiber membrane with different mass ratio
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Fig.2 SEM images of PU/PEO electrospun fiber membrane with different mass fraction of spinning solution
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Fig.5 K/S curves of fiber membrane at different irradiation time. (a) UV
irradiation 1 s; (b) UV irradiation 10 s
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Fig.6  Colors of fiber membrane at different time. (a) UV irradiation 1 s; (b) UV irradiation 10 s
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Fig.7 Photographs of rapid thermochromatic processes for fiber membrane. (a) UV irradiation 1 s; (b) UV irradiation 10 s
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Tab.1 Color parameters of fiber membrane in thermochromic process

/ uv 1s uv 10 s

< L at b* c* he L o b* c* he

30 74.57 -2.20 ~18.17 17. 14 262. 53 59.74 -3.45 -24.57 24.81 261. 17
35 74.37 ~1.86 ~18.17 16.96 263. 61 58.73 —2.72 -24.17 24.32 262. 00
40 74.20 -1.51 ~17.88 16.93 264. 91 58.76 -1.25 ~24.50 24.53 263. 57
45 74.33 -1.09 ~17.74 16.73 266. 27 58.49 0.65 -23.74 23.75 267.09
50 74.25 0.51 -17.28 16. 04 272.15 58.22 4.08 -21.99 22.37 271.58
55 74.06 2.43 ~16.47 15. 84 279. 04 58.32 11. 61 -17.63 21.13 280. 50
60 73.97 6.01 ~15.50 15.30 293. 12 59.67 22.76 -8.11 24.30 303.35
65 74.56 12.00 ~3.06 15.90 319.03 60. 25 28.39 ~1.68 28.44 340. 11
70 75.20 17.90 1.89 19. 11 339.45 61.52 32.79 5.89 32.90 356. 61

Th° o
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