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Description of the infrastructure 

Name(s) of the infrastructure(s)*: A4.3 SINTEF POWDER PROCESSING LABORATORIES FOR 
CCS- TRONDHEIM (PPLAB) 

Location (town, country): Oslo and Trondheim, 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) 

Paul Inge Dahl 

 PaulInge.Dahl@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.  

A4.3 SINTEF POWDER PROCESSING LABORATORIES FOR CCS- TRONDHEIM (PPLAB) 

Purpose and brief technical description, including figures as appropriate 

Powders can be processed to suitable morphologies and sizes by different methods. Mechanical sizing by 
crushing and sieving into the wanted particle size fraction, freeze granulation, spray granulation, agglomeration, 
spray coating and spray drying are available techniques at different throughputs resulting in significant different 
powder morphologies and particle size fractions. Equipment for calcination and heat treatment in different 
atmospheres are available.  

State of the Art, uniqueness (if applicable), and any specific advantages (e.g. technical, economic etc) 
The major part of the infrastructure is related to powder processing and characterization of these. Several 
instruments have been acquired and installed in the last year. The techniques that are possible to use for 
tailoring different powders are spray drying, spray coating, spray granulation and agglomeration. Different 
equipment is installed which enables the production of different materials, and different batch sizes from gram 
scale to several kilograms per day. The latter is important where smaller amounts of material is available or 
necessary. The equipment selected is based on processes which are easy to scale up to industrial scale if 
necessary. The equipment for processing of powders are the following: 

 Nabertherm rotating, tilting, furnace for calcination and heat treatment in different atmospheres (air and nitrogen, but 
can be expanded further with other gases.  

 GLATT ProCell LabSystem for spray granulation, spray coating and agglomeration in air both batch and continuous 
mode (except spray coating) 

 GEA Spray dryer Mobile Minor for spray drying of materials (up to 2 kg per hour in air). An option is also to use 
nitrogen, but sufficient amount of nitrogen must be available.  

 ProCept spray dryer module is a more flexible spray dryer where the process can be easier followed using glass 
equipment. Typical throughput is 100 g / h. 

 Buchi Mini Spray Dryer B-290, smallest spray dryer resulting in lower throughput and easier operation.  
 Freeze granulation for production of spherical granulates in small scale (100 g) 
 
The equipment is very well suited for developing materials with different morphologies by different processes 
which are possible to scale up. The equipment is run and monitored by skilled technicians and scientists. The 
choice of the right experiment/experimental conditions for a specific test can also be established through 
discussion with our experts.  
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Scientific environment (related and potentially available scientific and technical services at RI's location e.g. 
analysis, material preparation etc.) 

The above mentioned powder production can be performed in a single lab. Prior to processing, it is possible to 
crush down materials and sieve to selected size ranges if necessary. A wide range of characterization is 
available on site in different laboratories.  

 
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 projects 

Other CCS projects: 

BIGCCS, BigCLC 

Main/major non-CCS projects: 

 

Patents: 

 

Selected publications: 

 T. Mokkelbost, Y. Larring, C. Schøning, O. Darell, A. Fossdal, A.I. Spjelkavik, M. Pishahang, V. Thoreton, 
K. Wiik, Oxygen Carrier Production - Fabrication of Oxygen Carrier Materials by Different Industrial 
Methods for Chemical Looping Combustion, in:  International Conference on Chemical Looping 2014, 
Gøteborg, 2014. 

 M. Pishahang, Y. Larring, T. Mokkelbost, A. Fossdal, K.A. Andreassen, O. Darell, B. Arstad, R. Blom, Ø. 
Langørgen, Hot attrition testing in 3 kW dual circulating fluidized bed reactor, in:  Chemical Looping 
Conference 2014, Gothenburg, 2014. 

 V. Thoréton, M. Pishahang, Y. Larring, T. Mokkelbost, K. Wiik, Production and optimisation of oxygen 
carrier materials for chemical looping combustion, in:  5th national meeting on inorganic and materials 
chemistry, 2015. 

 V. Thoréton, M. Pishahang, Y. Larring, T. Mokkelbost, K. Wiik, Production of CaMn0.875-
xFexTi0.125O3-δ granules-Optimisation of their redox kinetics for CLC, in:  2015 E-MRS Fall Meeting, 
Warsaw, 2015. 

 V. Thoréton, M. Pishahang, Y. Larring, K. Wiik, T. Mokkelbost, Effect of iron substitution on redox 
kinetics of CaMn0.875-xFexTi0.125O3-δ, in:  8th Trondheim Conference on CO2 Capture, Transport and 
Storage, Trondheim, 2015. 

 
 
FACILITY AVAILABILITY: 

Unit of access: 

Day 

Availability per year: 

100 days 

Expected duration of single experiment: 

2 days 

 
OPERATIONAL OR OTHER CONSTRAINTS: 

Specific risks: 
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Legal issues: 

 

 

 


