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Abstract

Fluidized bed and spouted bed techniques were applied to the thermal cracking of
heavy residual oils in order to convert them into more valuable matter. Three types
of the reactors have been developed; a dual and a single fluidized bed reactor to
produce coke, a dual spouted bed reactor to produce ethylene and propylene, and a
dual spouted bed reactor with three chambers to produce low sulfur fuel oil.

Basic research studies suggested that applications of these reactors to commercial
operations could be successful and the fundamental results obtained in this experiment
would be useful to a better understanding of the behavior of the fluidized bed as well
as the spouted bed in case of applications of the thermal cracking reactors of heavy

residual oils.
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1. Feed tank 2. Pump 3. Injection pump
4. Reactor 5. Combustion chamber 6. Rotary valve
7. Heater 8. Blower 9. Pump 10. Gas holder
11. Cyclone 12. Condenser 13. Reservoir
14. Strainer 15. Scrubber 16. Orifice

Fig. 1 Schematic diagram of a dual fluidized bed reactor.
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1. Heater 2. Reactor 3. Cyclone
4. Cooler 5. Reservoir 6. Gas holder
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: - Fig. 3 Schematic diagram of a single fluidized bed
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Fig. 5 Schematic diagram of an externally heated spouted bed

reactor.
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Fig. 8 Comparison of ethylene yield for a spouted bed
reactor, Fluidized bed reactors and a moving bed
reactor.
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1. Boiler 2. Heater 3. Combustion chamber
4. Reactor 5. Cyclone 6. Cooler
7. Scrubber 8. Strainer 9. Reservoir

10. Gas meter 11. Feed tank 12. Pump
13. Heater 14. Blower
Fig. 9 Schematic diagram of a dual spouted bed reactor.
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1. Blower 2. Heater 3. Combustion chamber
4. Reactor 5. Cyclone 6. Cooler
7. Control valve 8. Scrubber 9. Strainer
10. Boiler 11. Header 12. Flow meter
13. Feed tank 14. Oil pupm
Fig. 11 Schematic diagram of a dual spouted bed reactor with three chambers.
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Fig. 12 Effect of reaction temperature on yield of products (5).
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