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Abstract: CO,-energized fracturing in tight sandstone gas reservoirs can replenish formation energy while increasing fluid flowback
efficiency, and can also play a role in CO, storage. It is of great significance, theoretically and practically, to understand the mechanism
of CO, storage during CO,-energized fracturing in tight sandstone gas reservoirs. Through laboratory experiments, together with nuclear
magnetic resonance (NMR), start-up pressure gradient test and X-ray diffraction (XRD), the CO, storage performance during CO,-
energized fracturing in tight gas reservoirs was evaluated, and the variation of CO, storage rate under different pressures was analyzed.
Moreover, the mechanisms of bound carbon storage and solution-solidified carbon storage were clarified, and the key factors controlling
fracture closure and retention were identified. Finally, the mechanism of CO, storage during CO,-energized fracturing was clarified. The
following results are obtained. First, bound carbon storage is dominant during CO,-energized fracturing. When the pressure is higher
than the supercritical level, the bound carbon storage rate can reach more than 60%. The CO, bound storage rate is greatly affected by
the start-up pressure gradient: the greater the gradient, the higher the CO, storage rate. Second, the solution-solidified carbon storage rate
is between 5% and 30%, and peaks (10%-30%) around the supercritical pressure. It is controlled by the mineral composition. Calcite,
dolomite and clay minerals are likely to be dissolved, generating precipitates such as kaolinite, thus changing the pore-throat structure of
reservoir. Third, the closing pressure is the most significant factor affecting the CO, storage rate due to fracture closure, followed by the
flowback rate and the sanding concentration, with proppant type being the least influential. It is concluded that CO, energized fracturing
can achieve efficient CO, storage in tight sandstone gas reservoirs. The research results provide theoretical basis for optimizing the CO,-
energized fracturing process and predicting CO, storage performance, and they are thus practically significant for promoting low-carbon
oil and gas development.

Keywords: Tight sandstone gas reservoir; CO,-energized fracturing; CO, storage; Bound carbon storage; Solution-solidified carbon
storage; Pore-throat distribution; Start-up pressure gradient; Nuclear magnetic resonance
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