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Study on characteristics and seepage properties of modified nanosilica materials
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Abstract: Coal seam water injection technology is one of the important means for dust reduction, dust removal
and gas outburst prevention at the working face, and the wetting range of coal seam water injection is one of the
important factors affecting gas extraction. To improve the wetting range of coal seam water injection and enhance
the efficiency of gas extraction, laboratory experiments and field engineering verification techniques were used to
modify nano-silicon dioxide, and the detection methods such as sedimentation volume, scanning electron
microscopy, transmission electron microscopy, and Fourier transform infrared spectroscopy were used to test the
physical and chemical properties of the modified materials. Then, with the help of triaxial seepage experimental
equipment, the promoting effect of modified nano-materials on coal seam water injection was explored. Finally,
field tests were conducted in Tunbao Coal Mine, and the enhanced effect of nano-modified materials on gas

extraction was verified through field coal seam water injection efficiency gas extraction tests. The study shows
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that modifying nano-silicon dioxide with dichlorosilane can produce modified nano-materials with stable dispersion
uniformity. After the addition of nano-modified materials, the solution is easier to pass through permeable pores.
the seepage time is reduced, and the wetting effect on coal bodies is enhanced. Field application results show that
after nano-modified materials were added, the average gas extraction volume of the WII 02040502 fully
mechanized top coal caving face in Tunbao Coal Mine increased from 52.14 m’/d to 59.70 m’/d, and the gas
extraction efficiency increased by 14. 5%, that significantly improving the efficiency of coal mine gas extraction.
The results of this study can provide new references for improving the efficiency of coal mine gas extraction
through coal seam water injection.

Key words: coal seam water injection; modified nanomaterials; seepage; gas extraction; wetting range
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Fig. 1 Schematic diagram of the formation process of nanoparticle aggregates
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Fig. 4 SEM image of nano-silica before and after modification
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Fig. 6 Infrared spectra of nano silica before and after surface modification
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Fig. 8 Schematic diagram of coal sample production process
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Fig. 9 Schematic diagram of the three-axis seepage device
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