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Table 1 Material balance for pyrolysis of wood materials (20 /min) 

 
 

Wood 
Material Yield   H2 CO CH4 CO2 N2 Charcoal Wood-Tar  

+ Vinegar Rest 

Sugi 
(wt%) 1.2 11.8 3.5 16.3 1.2 26.0 33.4 6.6 
(vol%) 36.2  25.6 13.1  22.4  2.7  - 

Japanese 
Bamboo 

(wt%) 1.3 14.7 2.7 17.5 1.1 27.2 30.2 5.0 
(vol%) 35.9  29.7  9.6  22.5  2.3  - 

Paper 
Sludge 

(wt%) 0.8 9.1 2.4 13.3 0.8 23.2 39.2 11.0 
(vol%) 34.2  26.6  12.0  24.7  2.4  - 

 
 

Fig. 2 Gas concentration (powder cedar, 25 800 ). 
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Fig. 3 Gas yields (powder cedar, 25 800 ). 
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Fig. 1 Conventional pyrolysis set-up. 
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Table 3 Product ealds from biomass by fast pyrolysis (7) 
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Table 2 Classification of biofuel (5) 
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Fig 7 Biogas production depend on pyrolysis 
temperature (in free-fall type reactor). 

      
Fig.4 Experimental set-up for fluidized bed fast pyrolysis; schematic (left), over-view (right). 
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Fig 5 Biogas production (flow rate) at two locations; 

before condensation and after condensation. 
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Fig 6 Biogas production (chamb. pres.) depending on  
feed locations. 
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Fig.9 Angle of repose for tested material; 

upper: raw dry Hinoki-powder, lower: 
mixture with 50 vol % silica sand. 

4 3   

8  4
LHV LHV

7.1MJ/kg 14.1MJ/kg   
 

 
7.8 sec     6.7 s      4.4 s      3.4 s     4.1 s     3.0 s      2.6 s      1.7 s     1.8 s     1.9 s     

Fig.8 Oil appearance and yields depend on residence time: left for large size reactoe, right for small size reactor. 
 

Table 4 Heating values depend on residence time 

 
Q (L/min) 
 R-time 

Lower Heating Value:  (MJ/kg) 
5 L/min 7 10 15*) 20*) 25*) 30 
7.8 sec 6.7 4.4 3.4 1.8 4.1 1.8 3.0 1.9 2.6 

LHV 7.1 10.0 11.1 12.6 13.4 13.1 14.1 12.3 13.8 12.3 
pure bio-oil (4) :18 MJ/kg,  commercial oil (Dynamotive Co.,):16.3,   diesel fuel: 43.9 

*) R-time . 
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Fig. 10 Configuration of combined fluidized 

beds by a slit with an inclined distributor. 
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Fig. 11 Influence of slit location on fraction of particle 
transport for accumulated char-particle on the bed surface. 
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Fig.12 Separation fractions for madeled char-particle. 
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Fig.13 with Profs. Berruti and Briens (ICFAR). 
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