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Surface modification of coal gangue and its influence on properties of composite materials
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(1. School of Chemistry and Chemical Engineering, Yili Normal University, Yining 835000, China;
2. Key Laboratory of Clean Conversion and High Value Utilization of Biomass Resources in Xinjiang, Yining 835000, China)

Abstract : As a byproduct of coal resource exploitation, coal gangue poses significant environmental pollution risks and
resource waste. To explore its high-value utilization, coal gangue from Xinjiang Yili region was selected as the research subject, the
coal gangue was modified using titanate coupling agent (NDZ-201), and composites were prepared via compression molding with
epoxy resin. The effects of surface modification on the mechanical properties, water absorption, contact angle, microstructure, and
thermal conductivity of the composites were systematically investigated using a universal testing machine, electronic charpy impact
tester, contact angle analyzer, scanning electron microscopy (SEM), and thermal conductivity meter. Mechanical performance analy-
sis reveals that the mechanical properties of the composites reach the maximum when modified with NDZ-201 accounting for 0.5
wt% of coal gangue, its flexural modulus, flexural strength, impact strength and compressive strength are increased by 91.52%,
66.13%,38.82% and 50.7%, respectively, compared with unmodified coal gangue/epoxy resin composites. Water absorption analy-
sis demonstrates that the composite with 0.5wt% NDZ-201 achieves the lowest water absorption (0.343 1%), representing a 41.57%
reduction relative to the unmodified sample, while simultaneously attaining the maximum contact angle (101.6°). SEM observations
confirmed reduced porosity in modified composites, indicating that NDZ-201 enhances interfacial compatibility and homogenizes
the epoxy resin-coal gangue phases. Furthermore, thermal conductivity analysis shows that the composite with 0.5 wt% NDZ-201
achieves the highest thermal conductivity [0.488 97 W/(m*K)], reflecting a 67.16% improvement over the unmodified counterpart.

Keywords : titanate coupling agent ; coal gangue ; epoxy resin ; mechanical property ; thermal conductivity
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Fig. 1 Influence of different mass fractions of NDZ-201 on mechanical

properties of composites
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