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Chitin Nanofiber/Polyether Sulfone Composite Films with High
Transparent and Low Coefficient of Thermal Expansion

DENG Qiaoyun, LI Dagang, SHAO Xu, HU Qinqin, LI Jing, CHEN Chuchu

College of Materials Science & Engineering, Nanjing Forestry University, Nanjing 210037, China

Abstract Chitin nanofibers were prepared by chemical pretreatment and mechanical treatments. The obtained nanofiber solution
formed films through vacuum filtration, and then they were impregnated into polyether sulfone (PES) resin to prepare the chitin
nanofibers/PES composite films. The morphology of the nanofibers was characterized by field emission electron microscopy (FE-SEM).
The light transmittance and thermal expansion properties of the chitin nanofiber/PES composite film were investigated by UV-visible
spectrometer and thermomechanical analysis. The tension properties of the chitin nanofiber/PES composite film were tested by a
universal materials mechanical testing machine. The results showed that the diameter of the chitin fibers reached the nanometer level,
and with the combination of the mechanical processing method, the diameter of the chitin nanofibers gradually decreased. Chitin
nanofiber composite films maintained high light transmittance, and compared with the resin matrix, their thermal stability and
mechanical strength were apparently enhanced. Chitin nanofiber composite films possess high light transmittance and low thermal
expansion, which have potential applications in optical substrates and displayers.
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Fig. 1 Experimental process of chitin nanofibers preparation
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Fig. 2 The outward appearance of chitin solution and FE-SEM images of chitin nanofibers from different treatments
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Fig. 3 Diameter distributions of chitin nanofibers from different mechanical treatments
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Fig. 4 Appearance, light transmittance and CTE properties of chitin nanofibers/PES composite film
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Table 1 The mechanical properties of chitin nanofibers/PES composite film by different mechanical treatments
TG FLAGE B2 /MPa W A /G Pa
WHE ST AR ETHE 5 PES 525 W 37.51 1.796
WHE YRR K LT 4E S PES 55 R 39.82 1.987
FRS RS S AR ET 4 5 PES &2 4 RS 40.67 2.256
WHE RS RO AR LT S PES B4 i 49.50 2.542
4l PES T 23.65 1.126
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