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Description of the infrastructure 

Name(s) of the infrastructure(s)*: TA4.1 SINTEF SORBENT LABORATORIES FOR CCS (SLab) 

Location (town, country): Oslo, Norway 

Website: www.sintef.no 

Legal name of organisation operating the infrastructure: SINTEF AS 

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

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

Richard Blom 

 Richard.Blom@sintef.no 

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

Rune Bredesen 

 Rune.Bredesen@sintef.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.  

TA4.1 SINTEF SORBENT LABORATORIES FOR CCS (SLab) 

Purpose and brief technical description, including figures as appropriate 

High throughput instrumentation for solid material testing. Four or eight solid samples can be tested in a 
fully automated breakthrough unit (0.2-2.0 g of each sample) working at temperatures up to 800ºC and pressures 
up to 30 atm and high steam (up to 10 atm water vapour. External users can have their sorbent samples tested in 
harsh conditions in an efficient way. An automated gas feeding and mixing system (H2, CO2, CO, CH4, N2, H2O, 
H2S, misc.) can be used. Effluent gas analyses are done by online IR or MS analysis. 

Volumetric adsorption isotherm measurement units (from vacuum to 100 bar). A series of Belsorp 
instruments (Mini, Max, HP and VC) are used to measure single and dual component adsorption/desorption 
isotherms on solids with gases such as H2, CO, CO2, CH4, N2, Ar and H2O over a pressure range from high 
vacuum to 100 atm and temperatures from 77K to 673K. The Belsorp VC (dual component) has recently been 
purchased through ECCSEL I Infrastructure by funding from RCN. 

Automated breakthrough unit for sorbent evaluation. A two column breakthrough unit operating at 
temperatures up to 800ºC and pressures up to 30 atm with bed volume between 5 and 10 ml. The fully automated 
unit can perform multicycle testing. A variety of gas compositions can be mixed by an 
automated gas feeding and mixing system (H2, CO2, CO, CH4, N2, H2O, H2S, and misc.). 
Effluent gas analyses are done by IR or MS. 

Four-column pressure-swing adsorption (PSA) unit. The fully automated four-column 
PSA setup can be used from ambient temperature to 200ºC and at pressures from vacuum up 
to 70 atm. Rapid cycle PSA can also be conducted. Each column (25 mm inner diameter) 
needs around 100 ml extruded or pelletized adsorbent. Between 1 and 4 of the columns can 
be used. Analyses can be conducted by IR, MS and/or GC. The unit also includes a gas 
feeding system comprising CH4, CO2, CO, H2, N2, Ar, and misc. The unit has, in part, been 
constructed and manufactured by ECCSEL I infrastructure funded by RCN. 

Dual fluidized bed CLC rig. The 3 kW circulating fluidized bed CLC rig, handling about 1-2 kg of solid, is been 
in operation since 2012. This is a unit design attrition testing of (CLC) materials. It has fast circulation of 
granulates which should be in a relatively narrow range i.e. 125-180 µm can handle particles up to 250 and down 
to 60 µm. The rig has relatively small cyclones to increase the attrition part both after the fuel reactor and air 
reactor. The reactor is also symmetrical giving same attrition in both reactors. After both cyclones there is a 
double filter system, each with a separate collector for granulates (measuring cylinder). This rig can therefore 

4-column PSA 
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investigate the hot attrition of granulates in both fuel and air reactor. Granulates in the fuel reactor will not be 
fully reduced due to short residence time, but this is also the case in several rigs where full combustion is the aim.

State of the Art, uniqueness (if applicable), and any specific advantages (e.g. technical, economic etc.) 
The major part of the infrastructure contains various experimental techniques used to evaluate the performance 
of solid sorbents, both high surface area low temperature adsorbents and dense medium to high temperature 
sorbents. All techniques offered are modern and the results obtained are expected to be of high scientific quality. 
The experiments can be conducted under realistic conditions from ambient to high temperatures and pressures, 
and also under high partial pressures of steam. In addition, tests in a sulphur environment can be carried out. The 
equipment is run and monitored by skilled technicians/scientists. The choice of the right experiment/experimental 
conditions for a specific test should be established through discussion with our experts. The uniqueness in the 
infrastructure lays in its completeness: it covers the whole food chain from sorbent synthesis and activation, 
adsorption characteristics (equilibrium and kinetics) to testing at realistic conditions in various lab scale reactors. 
The infrastructure is most relevant for early stage development of sorbent based processes, but can also be 
relevant for optimization of a single sorbent to find optimal conditions for its utilization. The pilot is very well 
suited for testing new promising sorbents before they are tested in larger units. Estimates of cyclic sorption 
capacities, cycle times, energy requirements, column heights, and operational aspects of the sorbent can be 
deduced from the experimental data and process modelling.  

Scientific environment (related and potentially available scientific and technical services at RI's location e.g. 
analysis, material preparation etc.) 

We offer the above mentioned experiments to be carried out in one infrastructure. Skilled scientists and 
technicians are available to assist visiting researchers. Beside the infrastructure itself are more standard 
laboratories are available where sample preparation and other tasks can be performed. A number of GC, MS and 
IR gas analysers are available if needed. Also, a desk with internet access will be available during the stay.  

SINTEF Industry has implemented and maintains a quality management system which fulfils the requirements 
of the standard NS-EN ISO 9001:2008 within research and development within material technology, advanced 
materials and nanotechnology, applied chemistry and bio technology, oil and gas, and green energy and process 
industry. 

 

CCS PROJECTS: 

EU-funded CCS projects: 

The infrastructure has been central in the accomplishment of several national and international projects, and 6th 
and 7th FP and H2020 projects such as DECARBit, CAESAR, CACHET, CACHET II, Democlock, MATESA, 
ASCENT, HiPerCap 

Other CCS projects: 

BIGCCS (NRC), SINTEFCAP (NRC), iSEWGS (NRC), MOSolv (NRC), EDeMoTeC (NRC), SARC (NRC) 

Main/major non-CCS projects: 

MOFCAT (FP6), OCMOL (FP7), ProDIA (H2020) 

Patents: 
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FACILITY AVAILABILITY: 

Unit of access: 

Day 

Availability per year: 

100 days 

Expected duration of single experiment: 

1-30 days 

 
OPERATIONAL OR OTHER CONSTRAINTS: 

Specific risks: 

 

Legal issues: 

 

 

 


