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Geological carbon sequestration (GCS) is one of the most promising options for reducing 
anthropogenic CO2 in the atmosphere to mitigate climate change. However, in deep saline 
aquifers, CO2 dissolves and forms an acidic brine that promotes dissolution of carbonate minerals. 
Meanwhile, surfactants are also under consideration for amendment to supercritical carbon 
dioxide for GCS. This work investigated inhibition mechanism of calcite dissolution by 
commercially available surfactant (internal olefin sulfonate, IOS). To investigate the dissolution 
process and how adsorption of surfactant inhibits it, freshly cleaved calcite slab samples were 
dissolved in brine under ambient and reservoir conditions with and without IOS. Morphology of 
pits formed by dissolution under different conditions were measured using a laser profilometer, 
and released Ca concentration were measured using ICP-OES. Profilometer results showed that 
typical rhombus shape pit was formed when calcite samples were exposed to H+ or H2O 
dominating conditions, whereas triangular shape pit propagated along the [421] crystallographic 
direction for H2CO3 dominating condition. In the former conditions, obtuse edges were inhibited 
in the presence of IOS resulting in half rhombus etch pits. Released Ca concentrations over time 
were fitted using a model that can estimate interfacial free energy, which can infer amounts of 
available species that drive dissolution on the calcite surfaces. These kinetic model results indicate 
that with IOS, less driving species are present on the calcite surface, which ultimately resulted in 
slower dissolution kinetics. 
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The flows in close proximity to the ocean-atmosphere interface control 
the exchanges between the atmosphere and the ocean. The scales of 
these flows, including wave motions and turbulence, are much smaller 
than that of the ocean and atmosphere. The processes of turbulent flow 
mixing and exchange of momentum and heat within this interfacial layer, 
however, can profoundly affect the large scale oceanic and atmospheric 
flows. In the atmospheric boundary layer above the wavy surface, 
complex turbulent processes within the surface layer are undulated by 
surface waves. Understanding of the underlying physics remains a 
challenge due to the difficulty of conducting field observations over the 
open ocean. Specifically, vortices in turbulent flow play crucial roles in the 
turbulent production as well as the transport of momentum. In this study, 
we develop a consistent way to extract and classify different characteristic 
vortical structures above water surfaces. Additionally, impacts of parasitic 
capillary ripples are investigated. 
 

 


