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Description of the infrastructure 

Name(s) of the infrastructure(s)*: TA11.2 TWO COLUMN LAB PSA SETUP (ETH-PSA) 

Location (town, country): Zurich, Switzerland 

Website: http://www.ipe.ethz.ch/laboratories/spl/  
http://www.rockdeformation.ethz.ch/  

Legal name of organisation operating the infrastructure: Swiss Federal Institute of Technology Zurich 

Location of organisation (town, country): Zurich, Switzerland 

Infrastructure Contact  
(i.e. name, email of primary contact) 

Marco Mazzotti 

 marco.mazzotti@ipe.mavt.ethz.ch 

RICC Contact  
(i.e. name, email of secondary contact) 

Alba Zappone 

 alba.zappone@sed.ethz.ch 
*Infrastructure (s): means a facility, a resource (or a coherent set of them) together with the related services that are used by the scientific community to 
conduct research.  
**Installation: means a part of an infrastructure that could be used independently from the rest. 
 
Description of the facilities 
Brief general description of the infrastructure to which access is offered highlighting its state-of-the-art equipment and services offered to users that make 
it rare or unique in Europe. Outline the areas of research normally supported by the infrastructure, as well as any possible new areas opening to users. If 
the infrastructure is composed of several installations**, are these described here including their specific features. If parts of the infrastructure are still 
under construction, the description includes the starting date of construction and indicative date when access can realistically be made available.   
TA11.2 TWO COLUMN LAB PSA SETUP (ETH-PSA) 

Purpose and brief technical description, including figures as appropriate 

This infrastructure provides facilities and methods to conduct breakthrough experiments as well as full PSA and 
TSA cycles. The columns (height: 1.2 m; inner diameter: 0.25 m) are manufactured in-house from two 
concentric stainless steel pipes that act as a jacketed column and are equipped with thermostats enabling control 
of the column temperature. Five thermocouples are placed regularly inside each column. Two mass flow 
controllers are used to control the feed flow rates, while the system pressures are controlled by two back 
pressure regulators mounted downstream of each column; additionally, the pressure drop across the beds is 
measured using four pressure transducers installed at the inlet and at the outlet of the columns, respectively. A 
combination of automatically and manually activated valves allows for a flexible choice of a PSA/TSA cycle. 
Online monitoring of the outlet gas composition is achieved by a mass spectrometer. The mass spectrometer 
enables the monitoring of many different components, in a range of concentrations in the order of ppm. 
 

 
Figure 2. Schematic of the separation plant 

 

http://www.ipe.ethz.ch/laboratories/spl/
http://www.rockdeformation.ethz.ch/
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State of the Art, uniqueness (if applicable), and any specific advantages (e.g. technical, economic etc) 
TA11.2 provides facilities and methods to conduct breakthrough experiments as well as full PSA and TSA 
cycles. This lab pilot plant was built in house and is therefore very flexible. Adaptation and small changes can 
be easily implemented. The mass spectrometer has a very high resolution (0.1 s), which also allows monitoring 
of fast processes.   
Scientific environment (related and potentially available scientific and technical services at RI's location e.g. 
analysis, material preparation etc.) 

The installations are designed for CO2 capture research. In-house activity based thermodynamic and kinetic 
models can be used to model the experimental results. Additionally in-house lab equipment for offline analysis 
of solids related to crystallization research (XRD, TGA, SEM, PSD) can be used to find the speciation in the 
solids.  
The current users at ETH have obtained many scientific achievements based on the services offered by the 
infrastructures, including EU projects, industrial and National Funded Research projects, and have produced 
many peer-reviewed scientific papers.   
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CCS PROJECTS: 

EU-funded CCS projects: 

DECARBit. 

Other CCS projects: 

Swiss Competence Center on Supply of Energy (SCCER So-E) 
Main/major non-CCS projects: 

 

Patents: 

 

Selected publications: 

• Marx D., Joss L., Hefti M. and Mazzotti M., “Temperature swing adsorption for post-combustion CO2 
capture: Single and multicolumn experiments and simulations”, Ind. Eng. Chem. Res., accepted, 2015. 

• Marx D., Joss L., Hefti M., Gazzani M. and Mazzotti M., “CO2 Capture from a Binary CO2/N2 and a 
Ternary CO2/N2/H2 Mixture by PSA: Experiments and Predictions” Ind. Eng. Chem. Res., vol. 54, pp. 
6035-6045, 2015.  

• Marx D., Joss L., Casas N., Schell J. and Mazzotti M., “Prediction of non-isothermal ternary gas-phase 
breakthrough experiments based on binary data”, Adsorption, vol. 20,pp. 493–510, 2014. 

• Casas N., Schell J., Blom R., and Mazzotti M. “MOF and UiO-67/MCM-41 adsorbents for pre-combustion 
CO2 capture by PSA: Breakthrough experiments and process design.” Sep. Purif. Technol., vol. 112, pp. 
34–48, 2013. 

• Schell, J. Casas N., Marx D., and Mazzotti M., “Precombustion CO2 Capture by Pressure Swing Adsorption 
(PSA): Comparison of Laboratory PSA Experiments and Simulations” Ind. & Eng. Chem. Res., vol. 52, pp. 
8311–8322, 2013. 

• Casas, N., Schell J., Pini R., mazzotti M., “Fixed bed adsorption of CO2/H2 mixtures on activated carbon: 
experiments and modeling” Adsorption, vol. 18, pp. 143-161, 2012. 

 
FACILITY AVAILABILITY: 

Unit of access: 

Month 

Availability per year: 

Minimum 1 month 

Expected duration of single experiment: 

1 month 

 
OPERATIONAL OR OTHER CONSTRAINTS: 

Specific risks: 

 

Legal issues: 

 

 

 


