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ABSTRACT

Conventionally, the natural gas treatment process uses Amine Solvent technology to remove CO₂, but this process requires a large footprint and high energy costs.  Second-generation technology, such as pressure swing adsorption (PSA), offers the benefits of compactness and low energy requirements, resulting in a lower footprint and operating costs. 

PSA is a proven technology commonly used in the industry in the gas purification process. In the PSA process, the adsorbent is an important factor in determining PSA performance, including energy consumption, separation recovery, and purity. Therefore, a good adsorbent is of paramount importance and should have properties such as high CO₂ working capacity and selectivity, crush strength (for high-pressure operation), stability, scalability and low cost. 

CO2CRC had successfully demonstrated the PSA technology at TRL 5-6  for CO₂ separation from Natural Gas treatment at the Otway International Test Centre (OITC). Through the Otway Capture Project (2017-2019), CO2CRC successfully built the state-of-the-art 2-bed PSA with 3 membranes test rig, and completed 3 campaigns of field experiments with high-pressure well gas.

This paper presents the lessons learnt from the field demonstration and the latest research on adsorbent development. The novel adsorbent (CO2sorb) demonstrated strong performance, offering not only a scalable and cost-effective solution but also producing a high-purity product for treating natural gas with high CO₂ content (20–40%) at pressures of 30–50 bar. The recovered CO₂ product, once considered a waste byproduct, is now increasingly recognised as a valuable feedstock for the food and Chemical Industry, enhancing the commercial appeal of this technology.
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