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ABSTRACT

Mineral carbonation is a carbon dioxide capture process aimed at mitigating environmental impacts associated
with air pollution and is applied in industrial-scale flue gas treatment. Sensitivity analysis of operational parameters
affecting the performance of the mineral carbonation process is considered an effective approach for improving
carbon capture, utilization, and storage (CCUS). In this study, a sensitivity analysis was conducted to evaluate the
effects of variations in operating parameters on process performance using Aspen Plus. The carbon dioxide capture
process was simulated using FGD gypsum in an ammonium hydroxide solution within a continuous stirred-tank
reactor (CSTR). The effects of reactor pressure, reactor temperature, and the CO,/NH; molar ratio were analyzed
in terms of gypsum reaction percentage, carbon dioxide capture percentage, ammonia loss ratio in the gas stream,
and reactor energy consumption. The results indicate that the optimal operating conditions were achieved at a
pressure of 1 bar and a temperature of 20 °C, with 1% excess ammonia relative to the stoichiometric requirement
and a CO,/NH; molar ratio of 1.6. Under these conditions, the best performance values obtained were 100%

carbon dioxide capture, 99.99% gypsum conversion, zero ammonia loss in the gas stream, and a reactor energy

consumption of -533.749 J/s.
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