
Adsorption experiments are usually made in  
batches, but this is not practical at a larger scale. It 
would be important to develop different adsorption 
tests, such as a column type flow tests, for the 
purpose of industrial scale activities.

In the beginning of the project the Department of 
Chemistry at Oulu University has developed the 
column type equipment demonstrated in picture 1 
for the purpose of adsorption experiments. The 
purpose of the research is to study the effects of 
different packing materials, such as sand, on the 
adsorption. The effects of the flow rate as well as 
of the size of the bed are also studied. Ash  
samples taken from different gasifiers, ash  
samples taken from burning processes as well as 
commercially available activated carbon can be  
used as reference substances.

Oulu University, Chemistry Department, works in 
the HighBio2 project within the work package WP 
3.3.  In this work package research is done on the 
utilisation of the by-products which are formed in 
gasification processes, in particular bio gasification 
ash. In the previous HighBio project we determined 
the physical and chemical properties of the 
gasification ash, and this work continues during the 
HighBio2 project. There is also a need to know the 
structural properties of the ash. These properties  
can be determined by for example XRD (X-ray 
diffraction) and XRF (X-ray fluorescence).  
Thermogravimetry is a method in which the change 
in mass is followed as a function of time or 
temperature. Through this analysis we can 
determine at what temperature different  
components of the sample evaporate.

On evaluating potential utilisation applications for 
the bio gasification ash it is important to study its 
adsorption properties. Adsorption properties are  
typically better the larger the surface of the  
substance is. During the project we will study both 
the effects of physical and chemical activation. The 
effect of the chemical activation is dependent on 
many factors, such as the chemical and physical 
contact time. The optimal parameters both in 
physical and chemical activation are determined  
experimentally. We are also going to use the  
MODDE experimental planning programme as a 
support in optimising the activation process.  

Adsorption experiments

The grade of success of the activation can be  
evaluated by  studying the ability of the ash to 
adsorb different impurities from solutions, such as 
metals and phosphate. The grade of success of the 
activation is also evaluated by determining the  
specific surface of the ash.  
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Picture 1. The column type 
equipment built during the  
project at the University of 
Oulu.

Utilisation of by-products: Gasification ash
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