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Abstract
An investigation was conducted on electrically resistive grout mixtures for applications in cross-borehole electrical resistivity tomography (ERT), an increasingly prevalent method in environmental investigations. Grout, commonly used to fill annular space, plays a crucial role in establishing electrical connections between the electrodes and the adjacent formation. An optimal grout for cross-borehole ERT should possess higher resistivity than the surrounding formation, ensuring that the injected current is directed within the formation rather than along the wellbore. While bentonite and Portland cement are conventionally used to fill the annulus in wellbore installations, their resistivity is insufficient for achieving high-quality ERT imaging.  This study explored grout mixtures that blend Portland cement with additives to create resistive grout options for enhancing ERT imaging without compromising construction properties. Additives, selected based on established chemical reactions and confirmed through powdered X-ray diffraction on specific samples, aimed to reduce pore water and dissolved ions, thereby elevating resistivity. Included among the additives were pozzolans like Class F fly ash and Hess pumice, as well as slag, aluminum sulfate, and gypsum. Grouts were categorized into three groups based on additives, and the grout from each group with the highest resistivity underwent X-ray diffraction analysis and additional testing for physical characteristics such as strength, viscosity, and set time.  The resistivity of pozzolan grouts could be predicted using the calcium-to-silicate and aluminate ratio, with resistivity values ranging from 76 to 680 ohm-m over 90 days. Grouts incorporating sulfate minerals exhibited a more rapid increase in resistivity compared to those using only pozzolan additives, with resistivity ranging from 970 to 1820 ohm-m over the same period. Grouts containing pumice showed reduced strength and increased viscosity, while grout containing fly ash and slag maintained physical properties like neat Portland cement. The study yields quantitative results that can guide the selection of grout formulations with a high probability of success in terms of both construction and ERT image quality and discusses several field applications where these grouts were employed.
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