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Background

According to the National Academy of Sciences (NAS) and International Panel on Climate Change, decarbonization alone will not be sufficient fo reach current climate goals; several gigatons of CO, will need fo be removed from the
atmosphere to achieve these goals [1]. Enhanced weathering and marine carbon dioxide removal (CDR) are emerging technologies that can aid in the direct removal of CO, from the atmosphere. This poster presents on NETL's active work
on the techno-economic analysis (TEA) of enhanced weathering and marine CDR. Financial assumptions will be common with already released Direct Air Capture Case Studies [2,3].

What is Marine CDR?

What is Enhanced Weathering?

“Weathering” is the natural breakdown of alkaline rocks in the presence of rainwater, temperature changes, and/or Oceans can be viewed through the CDR lens as a large natural CO, reservoir, storing about 20-40% of anthropogenic
living organisms. Weathered rocks contain silicate, hydroxide, and carbonate minerals that react with CO, during this emissions. The ocean holds roughly 4040 times as much carbon as the atmosphere. CO, in the ocean is often referred
process to produce agqueous bicarbonate ions. to as dissolved inorganic carbon (DIC). DIC is the sum of dissolved CO,, bicarbonate(HCO;), and carbonate (CO57) in
M(OH), +2C0, » M** + 2HCO;  MSiO3 + 2C0, + H,0 —» M** + Si0, + 2HCO; MCO5 + H,0 + CO, —» M** + 2HCO3 seawater. This makes the ocean an ideal resource for CO, removal through marine CDR. NAS defines marine CDR as
indirect CO, removal from the atmosphere via an enhancement of the downward air-sea flux of CO, from the
where M is typically Ca or Mg atmosphere to the surface ocean. The removed CO, is then stored in marine or geological reservoirs for >100,000
The removed atmospheric CO, in the form of aqueous bicarbonate ions is eventually transported to the oceans years.

where it can remain in solution for >100,000 years. Enhanced weathering accelerates this process by mining and

crushing alkaline rocks to increase the exposed surface area. The crushed rocks can be spread across coastal regions, ’ .
tropical areas, and agricultural fields where pH, temperature, and water exposure can enhance weathering rates. NETL's Marine CDR TEA Approach
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addressed through this work.
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