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In the Nagaoka gas field, hydraulic fracturing has often faced difficulties with proppant injection (Kidogawa et al., 2025). Studies on geo- 1S Hand pump e —

thermal reservoirs show that volcanic rocks with relatively high porosity and permeability, such as tuff, tend to form fractures that do not F",acwré",;'ngth:’ o Confining pressure (o, = 03) Syringe pump
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open or propagate well (Takuma et al., 2024). This is mainly due to severe leak-off of low-viscosity water at high temperatures, which reduces
fracture pressure and promotes matrix expansion. Similar difficulties are also expected in volcanic rock gas reservoirs, where high porosity
and permeability may hinder fracture opening and propagation.
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Through hydraulic fracturing experiments on rhyolitic lava and hyaloclastite from the Minami-Nagaoka gas field, we examine why stimu- E”é:;ﬁ;""
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lation has often been ineffective and propose fracturing methods suitable for volcanic rock reservoirs.

The fracturing fluid was first injected at 10 MPa and maintained for 20 minutes,
after which injection was continued at a rate of 1 mL/min.

3. HYDRAULIC FRACTURING CHARACTERISTICS 4. FRACTURING WITH REACTIVE HIGH-VISCOSITY FLUID

Frac. Fluid: Water (2 wt% NaCl
rac. Tl ater (2wt% NaCl) 4.1. New Approach Employing Mineral-Dissolving High-Viscosity Fluids

3.1. Reservoir Rock with Relatively Low Porosity and Permeability Reactive high-viscosity fluids, consist-
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Additional pore formation was observed, confirming the mineral
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CONCLUSION

Fluid leak-off hinders volcanic reservoir fracturing. Our biobased reactive high-viscosity fluid enables fracture growth via mineral dissolution and viscosity, without raising initiation pressures.
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