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Carbon dioxide mineralization to water-insoluble carbonates via reactions with Ca and Mg silicates is one of
the most promising means for CO, storage. However, current CO, mineralization processes usually consume
huge chemicals for pH swing and produce waste fluid. This project proposed an enhanced CO, mineralization
process using a recyclable alkaline chelating agent solution at near-room temperatures, which includes: 1)
enhanced Ca/Mg extraction from silicates via the combined actions of proton and chelating agent attacks; 2)
Ca/Mg carbonation at relatively high pHs and temperatures; and 3) regeneration of the extraction solution (e.g.,
pH decrease) via CO, gas dissolution. Experimental results showed that CO, mineralization of Ca silicates can
be significantly promoted in the presence of chelating agents (e.g., GLDA) with a moderate concentration (e.g.,
<0.1 M) at <100 °C, the enhancement factor was up to 15.5. Chelating agents at the same time showed excellent
effects on controlling the precipitation of Ca carbonates. For instance, GLDA induced aragonite precipitation
with controlling its particle morphologies. Finally, solid industrial wastes, e.g., waste cement and steeling slag,
are also good raw materials for CO, mineralization in the new process. All of these characteristics promote the
industrial development of this CO. mineralization process.
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