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ABSTRACT: The energetic feasibility and the potential scale of carbon dioxide (CO2) mitigation 
through the use of industrial alkalinity production is considered. Specifically, several options for the 
artificial production of alkalinity are analyzed, including:  (1) Geologic deposits of reactive hydroxide 
minerals (e.g., brucite), (2) Physical and thermal treatment of silicate minerals, (3) Industrial wastes, 
and (4) Electrochemical production of alkali solutions. We assess the energetics of producing 
alkalinity by these options and the scale at which the options could be performed. That comparison 
reveals that in certain circumstances, alkalinity production is an energetically attractive approach to 
CO2 mitigation, but that the potential scale of those circumstances is limited. In other 
circumstances, the potential scale for CO2 mitigation is extraordinarily large, but in those 
circumstances, the thermodynamic work required to capture one unit of CO2 as carbonate mineral 
is close to the work that can be performed from producing that unit of CO2 in a coal-fired power 
plant; as such, for the approaches to be effective CO2 mitigation options, then these processes must 
be powered by less carbon intensive CO2 sources than coal-fired plants. 
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