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Abstract 

    Defluidization temperatures were systematically studied on well defined fuel mixtures at conditions relevant 

to fluidized bed combustion. Phosphorus rich fuel, rapeseed cake, and spruce bark, dominated by calcium, were 

used during the experiments in a 5 kW bench scale bubbling fluidized bed reactor. The study revealed an 

increase in defluidization temperatures with increasing Ca/P ratio. 

1   Background 

    Bed agglomeration can cause defluidization and unscheduled shut-downs. Phosphorus has a significant role on 

the formation of agglomerates during biomass combustion and the addition of calcium based additives seems to 

be beneficial. Although work on co-combustion of bark, a calcium rich fuel, and of rapeseed cake, a phosphorus-

rich fuel was carried out [1, 2], systematic studies on well defined mixtures are missing. 

2   Methods 

    The defluidization temperatures of eleven different fuel mixtures with an increasing share of rapeseed cake (0-

100 wt%) were studied in a 5 kW bubbling fluidized bed reactor. Controlled fluidized bed agglomeration tests 

[3] were performed for each mixture with quartz sand (200-250 m) as bed material. Based on the measured 

pressure and temperature profiles in the bed, total and initial defluidization temperatures were determined. 

Furthermore, agglomerates formation was studied by means of SEM-EDX. 

3   Results 

    The defluidization temperatures as a function of 

fuel mixture composition are shown in Figure 1. 

Rapeseed cake and bark showed significant 

differences in the composition of their ash forming 

matter, thus resulting in different defluidization 

temperatures. With an increasing share of bark, Ca/P 

increased in the fuel mixture and the formation of 

high temperature melting phosphates in the ash was 

favoured. However, bark addition also favoured the 

formation of a K-rich layer on the silica bed 

material. Mixtures with 60 to 100 wt-% of bark 

resulted in significantly increased defluidization 

temperatures and improved the agglomeration 

tendency compared to rapeseed cake mono-

combustion. 
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Figure 1 Defluidization temperatures vs. composition 


