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Description of the infrastructure 

Name(s) of the infrastructure(s)*: C1.5 THERMODYNAMIC STUDIES (NTNU ABSEQ) 

Location (town, country): NORWAY 

Website: www.ntnu.no 

Legal name of organisation operating the infrastructure: Norwegian University of Science and 

Technology 

Location of organisation (town, country): Trondheim, Norway 

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

Hanna Knuutila 

 hanna.knuutila@ ntnu.no 

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

Morten Grønli 

 Morgen.grønli@ntnu.no  

*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: is 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.   

 

TA1.5 THERMODYNAMIC STUDIES (NTNU ABSEQ) 

Understanding the chemical and physical equilibria (VLE) behaviour of the solvent system is maybe the most 

important data needed for process development and process simulations. The setups available in this 

infrastructure can be divided into 3 categories: 

- Low and medium pressure VLE setups 

- High pressure VLE setup 

- Calorimeters for heat of absorption and heat of crystallization / dissolution studies.  

We have basic analytical possibilities (amine and CO2 titration methods and TOC/TIC/NT) available in our 

labs.  

Density and viscosity setups are presented as part of C1.3.  

 

Low and medium pressure VLE setups: The setups are 

suitable for measurements up ~6 bars (max~140oC). There are in 

total 4 equipment. Currently, one of the setups allow direct 

measurement of amount of CO2 in the gas phase. This 

equipment can be used up to 80oC. The other setups the CO2 

amount absorbed and present in the gas phase is based on mass 

balance.  The choice of setup is dependent on the solvent as well 

as temperatures and pressures used.  

Amount solvent needed from 150 ml to 500 ml depending on the 

setup.  

 

                 Figure 1: One of the autoclaves used to measure VLE. 
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High pressure VLE setup: This setup allows 

measurements up to 200bar and 200oC. Methane is 

allowed in the setup and the equipment is typically 

used for high pressure applications, or for 

applications where methane solubility is of interest. 

Both liquid and gas phase are sampled and analysed 

with GC. Due to high pressures and experiments are 

very time consuming. Due to the high pressures, this 

setup requires intensive training and this cost has to 

be covered separately.  

 

Volume of the cell is ~60ml and the minimum 

operating pressure is 5 bar.  

 

Figure 2: High pressure setup with GC.  

 

 

 

Calorimeters: We have two calorimeters for the heat of absorption of CO2 

studies. Furthermore, one of the setups can be used heat of 

crystallization/dissolution studies. Easily measurements up to 10bar can be 

done, but with some modification up to 20bar (or even higher) and 200oC 

can be reached.  

 

The volumes of the calorimetric reactors 2L and 250 cm3.  

 

 

 

                                Figure 3: The calorimeter setup with 250 cm3 reactor. 

 

 

 

 

 
Figure 4. Overview of the lab. 
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State of the Art, uniqueness (if applicable), and any specific advantages (e.g. technical, economic etc) 

 The installations C1.3, C1.4 and C1.5, designed for CO2 capture research, are located in the same campus 

making it possible to combine equilibria experiments with solvent degradation or absorption kinetic 

studies. 

 The laboratory has a close co-operation with external analytical laboratory (SITNEF Industry) offering 

services to analyse liquid samples for degradation products and specific amines. 

Scientific environment (related and potentially available scientific and technical services at RI's location e.g. 

analysis, material preparation etc.) 

 We have basic analytical possibilities (amine and CO2 titration methods and TOC/TIC/NT) available in 

our labs. Analytical laboratory at SINTEF Industry (Biotechnology and Nanomedicine –department), 

located in the same campus offers good possibilities to analyse the solutions for degradation compounds. 

 Density and viscosity setups are presented as part of C1.3.  

 The setups are used by master and PhD-students as well as researchers. We have a close co-operation 

with Department of Process Technology in SINTEF Industry. Through exchange of PhD students and 

research personnel we currently collaborate with CSIRO (Australia) and Department of Chemical 

Engineering, University of Austin, Texas.   

 

CCS PROJECTS:  

 

The experimental apparatuses have been used in several EU-funded and national projects 

EU-funded CCS projects:. 

 ALIGN-CCUS,  

 HiPERCAP,  

 iCAP, CASTOR, CESAR, DeCarbit and ENGAS 

 

Other CCS projects:  

 Norwegian CCS Research Centre (NCCS),  

 3rd Generation solvent membrane contactor (3GMC),  

 Evolutionary de novo design of absorbents with optimal CO2 capturing properties (DeNOVO),  

 Low Energy Penalty Solvents (LEPS) 

 

Main/major non-CCS projects: 

 SFI SUBPRO : http://www.ntnu.edu/subpro 

Patents: 
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FACILITY AVAILABILITY: 

Unit of access: 

Week 

Availability per year: 

Minimum 4 weeks 

Expected duration of single experiment: 

To get enough data suitable for modelling or process evaluations, several experiments are needed. Therefore, 

minimum amount of time required is typically 4-12 weeks depending on the objectives. 

 

OPERATIONAL OR OTHER CONSTRAINTS: 

Specific risks: Each activity (including the solvent, gases used) will be risk assessed prior the approval of 

access. The result of the risk assessment can lead into higher cost due to higher HSE-requirements or terminate 

the plans. 

 

Legal issues: 

 

 

 


