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Abstract: Coal permeability directly affects the efficiency of gas extraction. Using the multiphase and multifield true triaxial
dynamic seepage test system of coal and rock, combined with acoustic emission monitoring, ultrasonic testing and high-
resolution image processing, the fracture structure and permeability evolution of in-situ coal subjected to hydraulic fracturing
with low-concentration ammonium persulfate were investigated, and the influence mechanism of five groups of different liquid
injection rates and pressure injection spaces (the action space between fracturing fluid and coal wall in the open hole section)
was quantitatively analyzed. The results show that the larger the liquid injection rate is, the shorter the time required for coal to
fracture is, the larger the pressure injection space is, the lower the coal fracture pressure is, and the 4-hole fracturing tube (the
largest pressure injection space)has the most acoustic emission positioning points and the widest distribution. After hydraulic
fracturing, the ultrasonic velocity of five groups of coal samples decreased. Compared with water fracturing, the coal fractured
with ammonium persulfate has fewer acoustic emission positioning points (lower damage) . but the oxidation and dissolution of
ammonium persulfate can further improve the degree of fracture development, and the effect is better in improving coal
permeability. Under the same conditions, the larger the pressure injection space is, the wider the range of coal fracture

penetration and ammonium persulfate action is, and the more significant the permeability improvement is. When the pressure
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injection space is the same, the lower the liquid injection rate, the better the permeability improvement effect. The synergistic

effect of oxidation dissolution of ammonium persulfate and hydraulic fracturing can promote the expansion of coal fracture

network, and the pressure injection space affects the fracture expansion range and density. The research results can provide

theoretical guidance for the modification of seepage characteristics of low permeability coal seams.

Key words: True triaxial hydraulic fracturing, Fracture structure, Permeability, Ammonium persulfate, Acoustic emission

monitoring, Ultrasonic testing
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Fig.2 Multi-phase and multi-field true triaxial dynamic seepage experimental system for coal rock
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Fig.3 Pumping pressure curves and acoustic

emission response characteristics
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Fig.4 Ringing count and energy of acoustic emission when coal samples rupturing
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Fig.5 Surface crack development of coal samples after hydraulic fracturing
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Fig.6 Distribution characteristics of acoustic emission location points in coal samples
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Fig.8 Changes of ultrasonic wave velocity in coal samples
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Fig.9 Changes in & and f values of coal

samples before and after hydraulic fracturing
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Fig.11 Changes in permeability of coal samples before

and after treating under different horizontal stresses
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