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 CASE STUDY — DAMIJAN CERINSKI 

My BRISK2 transnational access project, ‘The production of syngas with up-

draft gasification and enrichment in a membrane reactor’ took me from Croa-

tia to Italy’s ENEA Trisaia Research Centre under Dr Francesco Zimbardi.  

The objective was to gather data for updraft gasification (PRAGA rig) of almond and hazelnut shells using 

the air with steam as gasifying agent and analysing the produced syngas composition (H2, CO, CO, CnHm 

and tars) along the height of the gasifier. Furthermore, the syngas was upgraded in the Pd/Ag membrane 

reactor (MERES rig) and also an ultra-pure hydrogen was obtained.  

Updraft gasification was performed in a pilot-scale facility where the main component is a fixed bed, au-
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Above: The research team at ENEA, Italy 
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thothermal, updraft gasifier, operated slightly 

above atmospheric conditions. The gasifier is cylin-

drically shaped with a height of 2.4 m and diameter 

of 0.5 m. The inner wall of the gasifier is coated 

with 0.1 m of refractory material. The flow of the 

gasifying agent is introduced at the lower part of 

the gasifier, below the grate, and it is possible to 

use air, oxygen and steam or mixtures of them all. 

The gasifier is equipped with eleven temperature 

measuring points, six gas compositions and tar-

measuring points at different heights from the 

grate. A Pd/Ag membrane reactor with a capacity of 

0.25 m3/h syngas flow was used to generate the ul-

tra-pure hydrogen and improve the syngas quality 

by injecting the steam and indicated the water gas 

shift reaction. Experiments were carried out with-

out significant problems, while the process was 

effective and stable. Constant mass flows of bio-

mass, air and steam were prescribed through the 

whole gasification process. The results showed that 

the gasification of the almond shells yields a higher 

a percentage of hydrogen (page 12). Results from 

the Pd/Ag membrane reactor indicate higher hydro-

gen yield at higher working temperatures and pres-

sures. Experimental data acquired during the visit is 

going to be used in future mathematical modelling 

of the updraft gasification and hydrogen enrich-

ment process. It can be concluded that this transna-

tional access visit was successful with respect to the 

objectives defined at the application stage.  

Figure: Meres results 
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Height above the grate (m) 

Height above the grate (m) 



 

13 

 CASE STUDY—DAMIJAN CERINSKI contd 

 

  12 WWW.BRISK2.EU 

Damijan Cerinski  

dcerinski@simet.hr 

Clockwise from the top: PRAGA plant; 

hazelnut shell; MERES reactors; almond 

shell; MERES rig; syngas and tar sampling.  


