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Abstract: Given the limitations in current cross-borehole Electrical Resistivity Tomography (ERT) technology. experi-
mental studies for CO, geological storage monitoring— primarily focused on static simulations and lacking methods to simulate
the dynamic processes of CO, migration and leakage—an experimental ERT testing system was established. The system
comprises a transparent sample-chamber, a CO, injection control device, a uniform light source, an image acquisition sys-
tem, a SYSCAL PRO high-density resistivity meter, and Res2DInv inversion software. A static-validation and dynamic-
measurement experimental scheme was designed. In the static phase. circular rubber pieces were used to simulate CO, to
verify the system’s accuracy in identifying the central position and area of CO, accumulation zones. In the dynamic phase,
coarse sand and fine sand (quartz sand) were employed to simulate the reservoir and caprock, respectively, enabling monito-

ring experiments of CO, migration and leakage. The results demonstrate that the cross-borehole ERT system can accurately

riEEHE:2025-09—24; {&E HHEA:2025-11-04,

ESTE A AR IRIF & H R BHE E R L 51(2024ZD140660408) 5 B K A AR BL 2 3 4 U H (42574162) 5 LI 7R H AR FL 3 5
43 H (ZR2024ME090) 5 H1 = A il Bl 4 # K% 11 (20212201 .

YEB BN PR F (2002 ), B L9584

WIEE JF 2B (1983 - B 4 @l 28z 1 4 S

IR EEM IR 2B T & T HE ERT f93)2 CO, i85 M Wl s2 36 wF 58 ()], HHE HLI0 & 594 . 2025, 33
(12):13 - 21.

¥R MU www. jsjclykz. com



c 14 . TS AL A 5 45

933 %

capture the distribution extent, migration trajectory, and leakage pathway of CO,, confirming both the usability of the de-

veloped system and the feasibility of the proposed experimental scheme.

Keywords: cross-borehole ERT; CO, migration; CO, leakage; monitoring; simulation experiment
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