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Description of the infrastructure 

Name(s) of the infrastructure(s)*: TA11.3 MINERAL CARBONATION: FLUE GAS 
MINERALIZATION UNIT (ETH MIN-CARB) 

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.   
TA11.3 MINERAL CARBONATION: FLUE GAS MINERALIZATION UNIT (ETH MIN-CARB) 

Purpose and brief technical description, including figures as appropriate 

The unit allows for parametric kinetic studies of mineral dissolution and precipitation reactions. The Facility is 
a temperature (30-180°C) and pressure (3.6/7 – 40/150 bar) controlled continuous stirred tank reactor (CSTR) 
with the feature of gas flow through at elevated pressure and any composition (e.g. synthetic flue gas). 
Residence times for reactor solution and gas phase can be adjusted independently. The rig is automated via 
LabViewTM routine, hence experiments can be performed in stand-alone mode. Analytical tools included are in-
situ Raman spectroscopy for solids and molecules in solution, inline ion chromatography for cations in solution, 
inline pH meter, fractionator (sample collector) for offline analysis of other solutes, and mass spectroscopy for 
gas composition. 
 

 
 

Simplified flow sheet of the flue gas mineralization unit (Mineral Carbonation Rig) 
  

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) 
TA11.3 presents the advantage of direct CO2 removal from flue gas by mineralization using various magnesium 
and/or calcium containing source materials (activated minerals, industrial residues). Its uniqueness lies in the 
high pressure liquid and gas flow-through set-up, with innovative solid sample loading system. 
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: 

 

Other CCS projects: 

Carbon management in power generation (CARMA) 
Main/major non-CCS projects: 

 

Patents: 

 

Selected publications: 

• Werner M., Hariharan S., Mazzotti M., "Flue gas CO2 mineralization using thermally activated serpentine: 
From single- to double-step carbonation", Physical Chemistry Chemical Physics, vol. 16, pp. 24978-24993, 
2014. 

• Werner M., Hariharan S., Zingaretti D., Baciocchi R., Mazzotti M., "Dissolution of dehydroxylated 
lizardite at flue gas conditions: I. Experimental study", Chemical Engineering Journal, vol. 241pp. 301-313, 
2014. 

• Hariharan S., Werner M., Hänchen M., Mazzotti M., “Dissolution of dehydroxylated lizardite at flue gas 
conditions: II. Kinetic modelling”, Chemical Engineering Journal, vol. 241, pp.314-326, 2014.  

 
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: 

 

 

 


