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Development and production of novel 
shaped adsorbent samples 

Milestone 2.2 description 

A key milestone in GreenSmith WP2 was the development and production of novel shaped CO2 

sorbent (K/Mg/Al containing sorbent) possessing advanced properties such as high surface area, 

high mechanical strength, enhanced performance and optimized chemical composition (e.g., 

potassium loading optimization). Overall, these improvements are expected to enhance the 

efficiency of SEWGS technology. Shaping step, aimed at structuring three new geometrical sorbent 

bodies, has been achieved by KC through the fabrication of trilobe, quadrilobe, and hollow cylinder 

sorbents. All sorbents were produced in Kg-levels (~ 5 Kg) at KC facilities and will be tested for the 

further evaluation of their performance in SEWGS-1 or SER setup at TNO facilities, Petten, 

Netherlands. Prior to fabrication of three shaped sorbents, different K-loaded sorbents were 

prepared using solid cylindrical structure and were tested in SEWGS-1 setup and the optimal K-

loading sorbent with highest performance was selected. The optimal potassium concentration was 

also applied during the production of three new shaped sorbents. 

 Sorbent shaping 

In order to enhance the performance of K/Mg/Al-based sorbent as the CO2 sorbent for SEWGS technology, 

GreenSmith project aimed to produce novel shaped CO2 sorbents as alternative to 5×5 mm solid cylindrical 

pellets (FIGURE 1.). 

 

 

 

 
FIGURE 1. Schematics of typical solid pellets developed by KC for previous EU projects (e.g., C4U, 

INITIATE) as the reference sorbent. 
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Shaping process can significantly impact the final efficiency of SEWGS process by reducing the pressure 

drop across the entire SEWGS column, and sharpening of the mass-transfer-zone, simultaneously. 

Because different geometries can create varying void spaces and orientations compared to simple solid 

cylinders, the SEWGS column characteristics such as tortuosity, diffusion length, and mixing pattern can be 

consequently altered. In this context, KC produced three newly shaped sorbents using pelletization 

technique: trilobes, quadrilobes, and hollow cylinders (FIGURE 2 and FIGURE 3) to investigate the effect 

of shaping on above-stated features. 

 

 

FIGURE 2. Schematics of three shaped sorbents : (A) Trilobes, (B) Quadrilobes, and (C) Hollow cylinders, 

produced for GreenSmith project by KC. 

 

 

FIGURE 3. Schematics of three shaping aids (dies and punches) used for shaping  

Among three different newly shaped sorbents, the fabrication of the hollow structure was found to be the 

most challenging. Due to the narrow wall thickness of this sorbent, preserving the mechanical strength and 

shape integrity was difficult and required several optimization steps.  
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Summary  

The GreenSmith project has successfully reached a milestone in the development and production of novel 

shaped CO2 sorbent for utilization to SEWGS technology. Using the pelletization technique, three distinct 

shapes were fabricated in Kg-scale: trilobe, quadrilobe, and hollow cylinder. These shaped sorbents will be 

tested for the further evaluation of their performance in SEWGS-1 or SER setup at TNO facilities, Petten, 

Netherlands. This advanced shaping is anticipated to represent an important step forward in the optimization 

of CO2 sorbent properties and enhancement of overall SEWGS process efficiency.  

 


