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Effects of cotton stalk waste on properties of epoxy resin composites
LI Xu'?,MA Fuchen'?,FAN Dongyan'*,LIU Xiaoyang'*,DU Tao"?, QIAN Dayi"*, YAN Xiuling'?*, SONG Jianbin'*
(1. School of Chemistry and Chemical Engineering, YiLi Normal University, Yining 835000, China;
2. Xinjiang Key Laboratory of Clean Conversion and High Value Utilization of Biomass Resources, Yining 835000, China)

Abstract : As an abundant and renewable natural fiber resource, the application potential of cotton straw(CS) in composites is
waiting to be deeply explored. CS fibers were surface treated with titanate coupling agent(TC), and then mixed with epoxy resin
(EP), and the composites were prepared by molding process. With the help of Fourier transform infrared spectroscopy (FTIR),
universal mechanical testing machine, electronic simple support beam impact testing machine, dynamic thermomechanical analysis
(DMA) and scanning electron microscope(SEM), the influence of the dosage of different coupling agents on the morphological struc-
ture, mechanical properties, dynamic thermo-mechanical properties and hydrophobic properties of composites was studied. The
results show that CS-TC/EP composite has the best coating effect when the amount of the coupling agent TC is 0.5% of the filler
mass. The bending and impact strength of the composites are increased by 44.64% and 66.32%, respectively, compared with the
unmodified ones, can reach 74.43 MPa and 3.21 kJ/m’. FTIR results show that coupling agent does not affect the structure of CS
fiber, and is successfully coated on the surface of the CS fiber. The results of DMA show that the maximum energy storage modulus
of composites is increased from 271.5 MPa to 393.3 MPa. The SEM analysis further states that the introduction of the coupling
agents improve interfacial binding ability between the fiber and the resin, and enhance the mechanical properties of the composites.
TC coating treatment improves the hydrophobic properties of the composite.

Keywords : titanate coupling agent ; cotton stalks ; epoxy resin ; interface performance ; mechanical property
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