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Project Summary: e Performer:

C-Crete Technologies developed a new sealant product ete Technologies, LLC

and technology that significantly mitigates carbon dioxide
(CO,) leakage and increases reservoir storage efficiency
for various wellbore conditions and chemical environments.
The core synthesis strategy is a bottom-up approach to
further develop the knowledge base related to
nanoparticles and nanocomposites and apply it to a new
cement-based porous hanoparticles (CPNP)-sealant
product (Figure 1). The technical results were coupled to a
cost-benefit/socioeconomic analysis that incorporated
materials/method cost structures and risk and
environmental priorities to quantitatively evaluate the
impact and benefits of the new product and technology.
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Figure 1: Full control over particle
composition, morphology, and size.

Project Outcomes:

The project developed a novel programmable material that can be used to seal cracks in the wellbore
casing, the surrounding cement sheath, or the surrounding rock formation. The product consists of a CPNP-
sealant material that can be pre-programmed with a range of ingredients that best fit various complicated
well/reservoir environments under a variety of temperatures, pressures and chemical conditions. The final
CPNP-sealant (matrix) product is easily integrated with existing remedial technologies to efficiently mitigate
CO; leakage toward the goal of maximal storage permanence. This project not only mitigates wellbore leaks
but provides a new toolbox of multifunctional materials and composites for numerous analogous
applications, including application to various gases and liquids and as a carrier for nanomaterials.
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