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Continuously increasing atmospheric CO2 concentration, despite existing efforts such as energy efficiency and 
emission control initiatives, demand a rapid decarbonization of the global energy sector. Carbon dioxide capture and 
storage (CCS) technologies could significantly reduce lifecycle emissions from power plants and fossil fuel intensive 
industries. All the components of an integrated CCS system exist and are already in use in the fossil fuel industry. 
However, barriers for the large-scale deployment of CCS technologies are the lack of economic incentives and 
regulations concerning short and long-term responsibilities of CO2 storage in geologic reservoirs [1]. 
Major risks associated with geologic CO2 storage include reservoir pressure build-up, induced seismicity, and 
migration of CO2 or CO2-rich brines out of the injection zone, thereby compromising the long-term integrity of the 
storage reservoir. To address these risks, a new approach involving the mineralization of the injected CO2 via fluid-
rock reactions in situ in the storage reservoir has been proposed and tested [2]. The conversion of CO2 to carbonate 
minerals provides the most permanent and safe disposal of CO2 in a geologic reservoir. However, the mineralization 
potential is generally limited in conventional CO2 storage reservoirs such as oil and gas reservoirs, and deep saline 
aquifers in sedimentary basins due to a lack of calcium, magnesium and iron-rich silicate minerals, which readily 
react with CO2 to form carbonate minerals. 
The CarbFix pilot project in Iceland successfully tested CO2 mineralization in an unconventional basalt storage 
reservoir in SE Iceland. Basalt, an igneous rock, rich in calcium and magnesium silicate minerals is highly reactive and 
one of the most common rock types on Earth, providing large storage capacities for safe and permanent CO2 
storage. By injecting up to 230 tons of CO2 in a basalt reservoir between 400 and 800 m depth and using novel 
geochemical monitoring technologies such as radiocarbon tagging of the injected CO2, the CarbFix project 
demonstrated the nearly complete CO2 mineralization of the injected CO2 within less than two years [2]. Such fast 
mineralization rates facilitate permanent disposal of anthropogenic CO2 emissions in form of environmentally 
benign carbonate minerals in a relatively short period of time, thereby avoiding the risk of leakage and reducing the 
scale of a long-term monitoring, verification and accounting (MVA) programs. Furthermore, reducing these risks by 
converting CO2 into carbonate minerals may also improve public acceptance of CCS. 
CO2 mineralization ensures the safety and permanent CO2 isolation from the atmosphere. It provides an alternative 
to CO2 storage in conventional sedimentary reservoirs, but it is still in its infancy and its technical and economic 
feasibility have to be proven for a complete CCS system. 
 
[1] Herzog H. (2011), Energy Economics 33, 597-604. [2] Matter, J.M. et al. (2016), Science 352:6291, 1312-1314. 
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