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Synthesis and Nonlinear Optical Properties of Polyurethane / Pyrene Derivative Composites
Gao Lijun, Zhang Baoding, Li Biyu, Cui Jing, Zhou Liming, Fang Shaoming
(Henan Provincial Key Laboratory of Surface & Interface Science, School of Material and Chemical Engineering,
Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract : A kind of novel polyurethane (PUR) / pyrene derivative (P1) composites with nonlinear optical properties were pre-
pared by the reaction of hydroxyl group (—OH) on P1 and isocyanate group (—N=C==0). The structures and properties of PUR /
P1 composites were characterized by Fourier transform infrared spectrometer, ultraviolet-visible spectrometer, thermogravimetric
analyzer and Z-scan test instrument. Under the excitation of 15 ps and 4 ns laser pulse width, the PUR / P1 composites exhibit
reverse saturation absorption and excellent optical limiting properties, and the third-order nonlinear absorption coefficient
of PUR /P1 composites increases with the increase of P1 content. When P1 mass fraction is 0.3%, the optical limiting threshold of
PUR /PI composite is the lowest under the excitation of 15 ps and 4 ns laser pulse width, which reach 0.11 J/cm” and 0.046 J/
cm’, respectively, which indicates that the PUR /P1 composite has the strong optical limiting property under the excitation of 4 ns
laser pulse width. PUR /P1 composite has good optical transparency, which can be used as optical transparent material. PUR /P1
composite has good reverse saturation absorption and optical limiting properties, which has a certain application prospect in the field
of laser protection.

Keywords : pyrene derivative ; polyurethane ; composite ; Z-scan ; reverse saturation absorption ; optical limiting
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