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Study on mechanical properties of sodium silicate modified coal gangue
coarse aggregate concrete
WEI Feng'?,KOU Yue',ZHANG Fei', LIAN Zilong',LI Yuedan', WANG Han'

(1. Architectural Engineering Institute, Yulin University, Yulin 719000;2. College of Water Resources and

Hydropower, Xi’an University of Technology, Xi’an 710048, China)
Abstract: To achieve the coordinated management of water and soil pollution prevention and control and industrial
solid waste resource utilization in the northern Shaanxi region, coal gangue coarse aggregates were modified by
soaking in sodium silicate solutions of different concentrations (6%, 8%, and 10%) , and coal gangue coarse ag-
gregate concrete was prepared with a 100% mass replacement rate to enhance its physical and mechanical proper-
ties. The results show that the concentration of sodium silicate has a significant impact on the modification effect of
coal gangue. The comprehensive performance of the aggregates treated with 8% sodium silicate is the best.
Compared with the unmodified coal gangue concrete, the 28—day compressive strength and splitting tensile strength
of the 8% sodium silicate—modified coal gangue concrete reached 31.6 and 3.6 MPa, respectively, with increases
of 24.9% and 56.5%. With the increase in sodium silicate concentration, the apparent density of the coal gangue
coarse aggregates first increases and then decreases, while the water absorption rate and crushing index first
increase and then decrease. Sodium silicate mainly fills the pores and micro—cracks in the aggregates, effectively
improving the loose structure and rough morphology of the coal gangue surface, making it more compact. It is this
microstructure optimization that leads to a significant improvement in the macroscopic mechanical properties of the
material. This study provides a new approach for the modification and application of coal gangue coarse aggregates,
which is conducive to enhancing their engineering applicability.

Key words: modified coal gangue; sodium silicate ; mechanical properties ; microstructure



