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Preparation and properties of zeolitic imidazolate framework ZIF-L/PVA composite films

WANG Baoying, DING Yanhong, LI Luyao , GUO Ranran, XIA Zhixing , ZHANG Yan’
(School of Packaging and Printing Engineering, Henan University of Animal Husbandry and Economy,
Zhengzhou 450046, China)

Abstract: Because of the unique structure and function of zeolitic imidazolate frameworks (ZIFs), the utilization of

ZIFs to enhance the properties of polymer and prepare new functional composites have attracted growing attention.

To clarify the reinforcing effects of ZIFs on poly(vinyl alcohol) (PVA), zeolitic imidazolate framework ZIF-L was used

as reinforcer and series of PVA composite films with different concentrations of ZIF-L were prepared by solution

casting process. The structure, optical properties, mechanical properties, color, barrier performance and thermosta-

bility of the composite films were analyzed. The results indicate that the composite films show an enhanced anti-ul-

traviolet property with the addition of ZIF-L. The tensile strength initially increases and then decreases with increas-

ing content of ZIF-L while the water vapor permeability and thermal degradation temperature show an opposite

tendency. In addition, the incorporation of ZIF-L increases the oxygen permeability of the films gradually. When the

ZIF-L content is 1wt%, the tensile strength of the composite film is increased by about 15%, while the water vapor

permeability is reduced by 1.8%, ZIF-L significantly enhances the properties of PVA and the composite film show

good comprehensive performance. When the ZIF-L content is larger than 5wt%, the maximum decomposition tem-

perature begins to increase and reaches up to 297.84°C. The ZIF-L reinforced PVA composites in the present work

will advance the development of new functional packaging composite films.
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Fig.1 Schematic diagram of the preparation process for zeolitic

imidazolate frameworks/poly(vinyl alcohol) (ZIF-L/PVA) composite film
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Fig.2 SEM images of ZIF-L (a) and ZIF-L/PVA composite films with different concentrations of ZIF-L: ((b)-(f)) Surface; ((g)-(h)) Cross-section
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Fig.4 FTIR spectra of ZIF-L/PVA composite films with different
concentrations of ZIF-L: (a) ATR-IR spectra in the range of 40 00-
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Fig.5 UV-Vis spectra of ZIF-L/PVA composite films with different
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Table1 Optical properties of the ZIF-L/PVA composite films

Mass fraction of Light

ZIF-L/wt% transmittance/% Haze/% L a b AE
0 92.83+0.16" 0.21+0.03° 94.56+0.04° -0.87+0.03" 1.43+0.01° 2.13+0.04¢
1 92.63+0.16" 0.91+0.01¢ 94.28+0.02° -0.84+0.03* 1.61+0.01° 2.45+0.02°
5 92.73+0.06" 10.4740.57° 93.19+0.00° ~0.78+0.04* 1.64+0.03° 3.52+0.01°
10 92.73+0.12° 26.61+0.53" 94.07+0.01¢ —0.93+0.06° 1.14+0.01¢ 2.60+0.01°
15 91.53+0.16" 59.92+0.08" 95.04+0.06° -0.90+0.02" 1.29+0.14° 1.6520.04°

Notes: Value(meanststand deviation); Same letters in the column are not significant; P>0.05; L* a* b*—Color parameters;

L*—Brightness, black-white; a*— Greenness-redness; b*—Blueness-yellowness; AE—Total color difference.
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