
*Type of presentation must be matched with an option you choosing on student upload system. 

**The abstract can be more than one page and must be approved by project advisor before upload. 

 

Undergraduate Research, Innovation and Cooperative Education Symposium, Academic Year 2025 

Faculty of Science, Chiang Mai University 

 

Title : Parametric Sensitivity Analysis of Mineral Carbonation Performance for Carbon Capture,  

Utilization and Storage  

Author(s) :  1. Chitaporn Somta Student ID : 650510023 

  2. Peerata Srihorkaew Student ID : 650510182 

  3.  Student ID :  

      

Major :  Industrial Chemistry 

     

Advisor(s) :  1. Associate Professor Dr. Parimanan Cherntongchai 

  2.   

  3.   

     

Type of presentation* (choose 1) : ¨ Oral Presentation  (เฉพาะ ตัวแทนนศ.ที่สาขาเลือกให้นําเสนอแบบบรรยาย) 

    þ Poster  (กรณี นําเสนอผลงานปัญหาพิเศษ/การค้นคว้าอิสระ) 

    ¨ Cooperative Education  (กรณี นําเสนอผลงานสหกิจศึกษา) 

          

 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 CO2/NH3 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 CO2/NH3 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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