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Mechanism and Process Optimization of Removing Calcium and Silicon
Impurities from Chlorinated Slag by NaOH
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Xiangrun New Materials Co. , Lid., Hami 839000, Xinjiang, China)

Abstract; To explore the removal mechanism of silicon and calcium and optimize the process, simulated chlorinated slag
composed of silicon dioxide, calcium chloride and sodium chloride, was used as raw material in an experiment, with
sodium hydroxide as an additive. The calcium and silicon ions were converted into high-melting-point solid phases,
which were separated from the sodium chloride salt solution by filtration, thereby realizing regeneration and
comprehensive utilization of the sodium chloride salt solution. Based on thermodynamic analysis, kinetic analysis,
TG-DSC, XRD, ICP, SEM-EDS among other analysis measures, the conversion at high temperatures and removal
mechanisms for calcium and silicon impurities, as well as the separation process of NaCl were all systematically explored.
Thermodynamic analysis shows that a conversion can proceed spontaneously at temperatures ranging from 973 K to 1473 K.
Fitting with the Kissinger method shows that the activation energy of the conversion at high temperatures is 296.21 kJ/mol ,

and the pre-exponential factor is 8.46 X 10" s™'. The experimental results indicate that with calcium-silicon impurities
and sodium hydroxide in a mass ratio of 1:0.6, separation by filtration at 1 123 K can lead to the removal rates of
calcium and silicon up to 86.66% and 99.60% , respectively.
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