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The International Energy Agency recognized the essential role of carbon capture, utilization, and storage
technologies to achieving the climate targets ([1]). Despite the high technology readiness level of
solvent-based post-combustion CO: capture, pilot testing remains pivotal for a fast industrial
deployment of the technology. In the framework of the European ECCSEL-ERIC network and the
Italian ECCSELLENT project, Politecnico di Milano (POLIMI) designed a mobile pilot plant for post-
combustion CO:2 capture through absorption with chemical solvents, named POLICAP. POLICAP was
engineered and installed by TPI (Tecno Project Industriale, an Italian EPC company specialized in the
field of CO: capture and purification plants), in close collaboration with POLIMI (Figure 1).

Figure 1. The POLICAP plant.

POLICAP, being a mobile facility that features an advanced and flexible process configuration, can
address the key knowledge gaps for a rapid technology deployment. It enables the investigation of flue
gas decarbonization across a broad range of solvents (e.g., amines, aminoacids, biphasic solvents, etc.)
and applications, including both synthetic and real flue gases, and is equipped with advanced
measurement techniques and state-of-the-art instrumentation, supporting experimental data
reconciliation, model development, and process optimization.
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POLICAP is designed to capture CO: from flue gases with a flow rate ranging from 50 Nm?3/h to 180
Nm?/h and characterized by a volumetric CO: concentration in the range 4%+20%, for a maximum
captured CO: flow rate of around 30 kg/h. Its layout and process parameters were detailed in [2]. The
plant absorption and regeneration sections consist of conventional packed bed columns equipped with
high-capacity structured packing. Several bypass circuits are installed to make the plant configuration
flexible. The main units and piping are thermally insulated, ensuring thermal losses minimization.
POLICAP was installed in late 2025 and commissioned in early 2026. During commissioning, tests for
several hours across different days were performed, where POLICAP treated flue gas from an LPG
boiler at flow rates in the range of 50+150 Nm?*/h with the benchmark 30%., monoethanolamine (MEA)
aqueous solution, achieving steady state and a CO- capture efficiency higher than 90%.

A process model of POLICAP for the 30%ww MEA aqueous solution was developed in Aspen Plus v14
and successfully validated with steady-state data from commissioning. As a result, it provides a reliable
foundation to simulate operational scenarios, perform process optimization, and efficiently guide future
experimental campaigns.

A comprehensive factsheet of the plant is publicly available online (POLICAP factsheet).
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