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Preparation and nonlinear optical performances of polyurethane/pyridine derivative composites
GAO Lijun, WANG Han, Al Zhouyilan, ZHOU Liming
(Henan Provincial Key Laboratory of Surface & Interface Science, School of Material and Chemical Engineering, Zhengzhou University of Light
Industry, Zhengzhou 450000, China)

Abstract : To develop high-performance nonlinear optical composites, by using D-m-A type pyridine derivatives (BTAPP) as
the functional unit and polyurethane (PUR) as the matrix, a series of PUR/BTAPP composites were prepared with different BTAPP
contents (0.01 wt%, 0.03 wt% and 0.05 wt%). The structure, thermal stability, transparency and nonlinear optical properties of PUR
composites were systematically characterized by Fourier transform infrared spectrometer, thermogravimetric(TG) analyzer, compre-
hensive thermal analyzer, transmittance/haze tester and open-aperture Z-scan technology. The results show that the content of
BTAPP does not cause a significant shift in TG curve of PUR/BTAP composites, and the initial thermal decomposition temperature
of the composites is around 300 °C, and it has good thermal stability. As the mass fraction of BTAPP increases from 0.01% to 0.05%,
PUR composite changes from light yellow to yellow, and the color gradually deepens. At the same time, the transmittance decreases
from 85.4% to 72.9%, indicating a slight decrease in transmittance but still maintaining good transparency. Under a wavelength of
532 nm, all composites display typical reverse saturable absorption. The nonlinear absorption coefficient of PUR composites increas-
es with both BTAPP content and incident energy. When the mass fraction of BTAPP is 0.05%, the nonlinear absorption coefficient of
PUR composite is 4.3x10™"" m/W at an incident energy of 40 wJ, which is 30% higher than 0.01% of mass fraction of BTAPP. The
cross-linked network of PUR matrix effectively suppresses aggregation and uneven dispersion of BTAPP, achieving synergistic
enhancement of the nonlinear optical response.

Keywords : polyurethane ; pyridine derivative ; composite ; nonlinear optics ; reverse saturable absorption
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