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Immobilization of Chromium hexavalent oxyanions in wastewater and coal
ash leachate by in situ carbon mineralization

Chaeyeon Lim!? - Mohd Danish Khan? - Junhyun Choi? - Heeyoung Shin? - Hyunjung
Kim' - Ji Whan Ahn*
"Department of Earth Resources Environment Engineering, Hanyang University, “Center
for Mineral Processing & Metallurgy Research, Korea Institute of Geosciences and

Mineral Resources

The IPCC has envisioned a target of sequestering ~32 Gt of atmospheric carbon
dioxide (CO3) by 2020-2030 to achieve the climate goals (limit warning 1.5 °C). Carbon
mineralization i1s a technology used to sequester atmospheric CO; by reacting with
alkaline waste to form mineral carbonates and holds immense potential in reducing
global warming. However, the alkaline wastes such as coal ash, bauxite residue, and
steel slag contain heavy metals that can be hazardous to the environment when leached
out. According to the EPA, chromium(VI) oxyanions leaching from coal ash is a serious
issue due to its toxicity. Cr(VI) concentration in coal ash leachate can reach 5,000 ppb,
much higher than the threshold standard of 100 ppb for surface/ground water. In this
study, in situ carbonation experiments were conducted for the immobilization of Cr(VI)
oxyanions in wastewater and coal ash leachate. Thermodynamic simulations were carried
out to identify the reaction possibilities and formation of any Ca-Cr related products. To
obtain maximum immobilization efficiency, experimental parameters such as the CaO
dosage, solution pH, temperature, and CO, flowrate were investigated. Results revealed
that the solution pH and CO, flowrate affected Cr(VI) immobilization to a greater extent
than the other studied parameters. We hypothesized that Cr(VI) immobilization occurs by

surface adsorption and incorporation of Cr(VI) within calcium carbonate crystals.
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